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THE SIXTH CONFERENCE: . 
VN FIRE. 8 


SIX THOMAS, | 
NIX are now, my dear children, about 
0 enter upon 2 diſcuſſion of the 
| nature, powers, and properties of Fire. 
I ſhall, previous to the queſtions of Lady 
Caroline, lay down ſome definitions, which 
itis indiſpenſably neceſſary that you be made 
acquainted with: ; | 
Var. III. B - aibe 
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"Iſt, Fire is a very ſubtile body, differing 
from all others known to man. Conſidered 


than the inteſtine motion of heated parts, or 
the actual diſſipation of inflamed bodies; for 
in the natural ſtate, all motion once im- 
preſſed, ſlackens at laſt, and ceaſes to be 

perceptible, by being diſtributed to a greater 


25 communicated with increaſe, a > Don be- 
comes a conflagration. 


matter: : Firſt, becauſe it has. all the moſt 
_ eſſential attributes of it, ſuch as extenſion, 


| folidity, &c. Secondly, becauſe it likewiſe 


- poſſeſſes the properties moſt common to mat=- 


and of which the nature 18 — and unal- 
terable. „ 
Ad. Elementary fire ſhould be ecu dered 


in its principle, it muſt be fomething more 


quantity of matter. Fire, on the contrary, 


Fire, conſidered in its principle, is true 


3 A 2) Wy +% 4, at T1771 


ter, as mobility and gravity. This ſub- 
ſtance is a being apart from all others, 


as a fluid, but a fluid which never ceaſes to 
exiſt, It appears, that it is the origin 


of 


ON FIRE, © 2. 


of all fluidity, ſince, by the help of this ele. 

ment, the different parts of bodies are ſtir- 

red up and ſeparated from each other, when 

they partake of that reſpective mobility 

which diſtinguiſhes fluids from ſolid bo- 
dies. 


Za. The matter of fire (which, beſides, 


is the ſame as that of light) is the moſt ſub- 


tile, the moſt penetrating, and the moſt 
elaſtic of all matters we are acquainted with, 
Nothing can reſiſt it, and it reſiſts every 
thing, except a copious quantity of water. 
A diamond, that by chance may have drop- 
ped into fire, becomes unpoliſhed, its angles 


are blunted, and it loſes its tranſparency. 


In fire, likewiſe, all mixed bodies, are diſ- 
compoſed, 

Ath. There is fire every where, ad in 
all things: this element fills the vacuities 
that are left betwixt the particles of a ſolid 
or fluid body; and it more or leſs diſtends 
them, according to the immediate degree of 


its e The ſmalleſt portions of maty 
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= RUDIMENTS er REASON. 


ter, of whatever ſpecies they be, excepting 


atoms, contain within them a proportional 
quantity of fire, which cannot get vent, burſt 
forth, or ſhine, until it ſhall have forced its 
paſſage through the body that contains 


it ; but which will not take place until it 
all have received a degree of force ſupe- 


rior to the reſiſtance by which it is re- 


ſtrained. Now, as parts of matter are, ac- 


cording to their ſpecies, more or leſs dif- 
Hcult to diſunite in a mixed body, which is 
Put into fire, the particles of a certain order 


will cede to the internal power which tends 


to diſſipate them; becauſe the degree of fire 


| which actually reigns in the total maſs, is 
ſufficient to occaſion this effect, while 


others will reſiſt; not that they likewiſe 


— 


| || contain an equal cauſe of diſunion, but 


only that this cauſe has not received the fire 


that acts outwardly,” ſufficiently intenſe 


1 to produce this effect. Thus every thing 
is inflammable in this ſenſe; ſalt and earth, 
en make the e of charcoal, and 


Which 


ON FIRE, 3 


which are almoſt always preſented under 
the form and colour of grey powder, would 
aſſume the redneſs of a burning coal, if we 
applied a degree of fire ſufficient to animate 

that which is retained in the fixed parts, and 
which would make its appearance on the 

ſurface, Even water would become burns | 
ing, and ſhine like light, if the elementary 
parts which compoſe its particles, and 
which we alſo allow to be ſhut up within 
them, could be diſunited with as much fa. 
cility as the particles themſelves relinquiſh 
the maſs in order to evaporate, 

th. Some people think that. certain bo- 

dies are more inflammable than others, be- 
cauſe they contain more material fire; 
others believe that, this element being 


equally expanded in all bodies, a matter 


inflammable differs from another, not be- 
cauſe it contains more fire, but only that 
its own parts are of a nature more eaſily to 
yield to the action of fire, when excited 
becauſe, ſay they, all bodies, when, they 
1 have 


- RVUDIMENTS er REASON» 
have been a ſufficient time in one and the 
ſame place, aſſume the ſame tempera- 
6th. There are two principal cauſes 
that may produce heat in bodies. The 
firſt is the preſence of the ſun, and the di- 
rection of the rays which it emits. Bodies 
receive, by the preſence of the ſun, a new 
Fre in their pores, ſo much the more, as 
the incidence of his rays is more perpendi- 
cular. / The ſecond cauſe which manifeſts 
fire, is to put it into action, which inter- 
rupts the equilibrium to which it tends. 
In a word, what gives to the parts of fire 
contained in bodies that motion and ap- 
pearance which they produce, is their frie- 

tion one againſt the other. Every method 
which we have of exciting and extracting 
fire, is only a modification of this ſecond 
cauſe, which ſhews itſelf ſo much the more 
powerfully, as the bodies on which we 
_ exert the friction are exactly and Ty y _ 
e to each other. 2 


8 „„ . Thek 


Theſe definitions, oreparatory to the 
queſtions that Lady Caroline is about to 


put to you, I am ſure muſt have the proper | 


effect upon your minds. I now, my good 
children, reſign to her the talk of examin- 
ing you. 


LA Dx S 8 


Why, George, is the weight of certain 


bodies mann, by the action of kire oy 
| GEORGE. 


Becauſe the fire diſſipates a great num 


ber of their parts; 805 1 of wa- 
ter, &c. | a 


There are, however, certain bodies 


whoſe weight is increaſed by calcination 


(burning to a cinder, or to powder) ; be- 
| cauſe there are mixed in theſe bodies he- 
terogeneous particles of the atmoſphere.  ' 


Iron placed in fire increaſes in volume; 
becauſe the fire, inſinuating itſelf into 


its pores, rarefies ue: dilates the 1 5 


of it. 
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LADY CAROLINE, 


Wnence, Kitty, comes it that the par- 
ticles of. fire which we draw with the ſtcel 


| oy the flint are ſo very ſmall? | 


| =: Kr 
. ſteel, which is very hard, is 
never impreſſed but with great difficulty. 


: The ſparks that we perceive when we 
ſtrike the ſteel, are round; becauſe theſe 


ſmall bodies which fall from the ſteel have 


been, for an inſtant or two, in a ſtate of 
fuſion; and ſuch is the figure of all ſoftened 
matters that are freely plunged into a 


fluid, as were theſe ſmall 8 of Heel 


tion (parking). 


A magnetiſed knife attracts certain par- 
I f tieles which we have carefully gathered to- 
gether and put into a paper, becauſe, being 
very hard, they have been hut ſimply 8 


melted. 


he knife cannot Ini the other particles, | 
bdecauſe by a more violent degree of fire 
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they have paſſed the ſim ple fuſion, and are 
transformed into droſs. 

When we look at theſe ſmall bodies 
through a microſcope, we find ſome of them 
vitrified, and others like droſs. This 
comes from the flint, which is ſtruck in a 
ſliding manner againſt the ſteel, and does 
not perhaps attack with an equal degree of 
force all the particles that it tears off, Theſe 
particles themſelves are ſome larger than 
others, and we may ſtill ſuppoſe that the 
portions of fire which they incloſo are not 
all equally diſpoſed for action. | 

LADY CAROLINE. 9 

How can the particles of ſteel in ſo ſhort 

. a time, and apparently by ſo flight a cauſe 
as the ſtriking of the flint againſt it, redden, 
W and become droſs, William: 

| WILLIAM. : 

Becauſe the ſteel and the flint contain a 
very great quantity of inflammable matter 3 
and that the ſtroke, which does not appear 
very conſiderable to the eye, is immenſe, 


a. phie OF REASON: 


with relation to the ſmall quantity of mate 


ter upon which it acts, and which it 


_ ſtrikes off, 
Lbs 4 wed - LADY CAROLINE. | 

The bamboo, a ſort of Indian cane, 
"ola rub two pieces of it together, pro- 
duces fire in the ſame manner as the flint 
and ſteel, vo me * reaſon of ks 
nde. | | | 
| EII 2ABETRH. 


. 18 that the friction excites. the fulphue . 


which this body contains in great quan- 


tity, and breaks the little incloſures is 


which i it is Pape up. 


LADY CAROLINE.. . J.. 
"flow hits it happen, Henry, that by 


applying oil or greaſe to the iron - work of 


I | | certain machines, we hinder ons en 


$47 pi fire? 


- HENRY. LET nom 
„ thn pivots of ea 8 

| theaxletrees of the wheels of carriages, &c. 

| When we forget to greaſe them, ſet fire by 


ms + A _-> 


ON FIRE, „ 
friction to the wood in which they roll. As 
the greaſe renders the ſurfaces more ſmooth 
and eaſy, they certainly muſt experience 
leſs friction; the fire, therefore, leſs agi- 
tated in its ſmall receſſes, does not ſo eaſily 
quit them. But in ſurfaces not greaſed, 
the friction always acts more ſtrongly upon 
the fire, and brings it forth, after having 
made its way through the obſtacles that re- 
ſtrained it: hence, but for this precaution, 
the machines would be deſtroyed by it. 

” * » LADY CAROUNE; - 

The chiſel with which cold iron, or any 
other hard metal, is cut, becomes in time 
ſo hot, that thoſe who uſe it are obliged 
to plunge it frequently into culd water to 

__ its bes Why ſo, F _ 2 
| The chiſel is ſtrongly pee betwixt the 
two parts that it divides, which preſſure is 
equivalent to the ſtrokes of the hammer 
that the chiſel receives on the two extre- 
mities ve its edge. Es 2 
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All tools that are uſed for turning or per- 
forating cold metals, burn the fingers of 
thoſe who heedleſsly touch them ; for in 
this caſe they experience great friction. 
The particles of fire are put in motion in 
their minute retreats, through which voy 
| . and gain their liberty, 

— LADY CAROLINE. . 
Horſe-ſhoes, and the iron which virds 


Ge the wheels of carriages, very often, by {li- 
ding, ſtrike fire from the ſtones of the ſtreet, Sh 


This does not happen when a piece of ſoft 
iron is ſtruck againſt a flint. What is the 
reaſon of this, Mary? Fae 
Ar. | 
In this laſt caſe the friction is not fo 
Ig; nor the ſliding of which you have 
| | ſpoken ſo continual. The particles of iron 
ſtruck off by the edge of the ſtone, are 
plainly too large to produce fire by the de- 
8 gree of heat which this friction excites. 

Al peaſant who has nails upon the ſoles of 
ON his ſhoes ſcldom ſtrikes fire like the horſe, | 
8 


on Figt, 13 
9 be ſhould ſlip and ide: as much as 


that animal, becauſe the friction is not ſo 
conſiderable. | 


As it is not, however, impoſſt ble for ſoft 


Iron to produce ill conſequences, we a& 
very prudently in removing, as we do, 
- mills and magazines of powder as far as 
we can from every thing that might occa- 


ſion fire, as the ſofteſt kind of iron, when 


ſtruck againſt ſtreet ſtones, gravel, 4. 
8 would do. | | 
LADY CAROLINE. 

How, Edward, is the heat producyhy in a 
ball thrown from a cannon ? 


EDWARD. 


By the fire which communicates. the 


powder to the ball, from its friction againſt 
the ſides of the cannon; and from its ſhock 


upon the ſtones or the ground on which it 


falls, and not from the friction of the air, 
ſince the moſt violent winds never heat any 


et of bodies. 


LADY 
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14 RUDIMENTS' or REASON. 
| - ©» LADY CAROLINE 
According to ſome authors, the friction 
of branches of trees, in foreſts, againſt each 
other, frequently. occaſion their taking fire 
When agitated by the wind, and which may 
\ be urged on by other circumſtances. Ac- 
une for this if you can, Sophia. 
- SOPHIA. | 5 5 
15 it be true, Madam, I ſhould i imagine 
| i the friction of the branches excites the 
fire of the vegetative bodies, of which a 
rout OY of the e is inflam- 


5 LADY CAROLINE. . EE. i 
Fon are very right, Sophia, nor can this 


= eren in any other manner. 


The degree of heat, Frederic, acquired 


Y 1 corn in grinding, is ſometimes ſo in- 


tenſe as to burn it. How r does this ys 
* | 


OY 
The mill-ſtones either turn with too great 
| velocity, or have not ſufficient room ta 


EA ; 


- 
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play; whichever it be, the motion, too 
rapid or too ſtrong ſimply to diſunite the 
parts of the grains themſelves, communi- 
cates even to the fire with which they are 
impregnated : and this cauſes burning. 
| LADY CAROLINE. 
5 When 2 perſon ſlips down from any 
| Height by a rope which he cloſely holds be- 
twixt his hands, why, George, does he 
experience a friction that burns the ſkin 
off and raiſes bliſters upon it, in the 
fame manner as when we touch a too hot 
| NENT I 2 
SORG. 
Becauſe the rope, by the ſucceſſive en 
xities of its ſurface, agitates the parts of the 
| hand which are applied to it, and the fire 
which theſe parts contain, irritated by the 
clofe and rapid friction, burſts out and 
Produces this effect. 15 


IA CAROLINE. „ 
| When a perſon is agitated, or walks too 9 
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long, and with too much ſpeed, why, 


Kitty, does he feel very much Von ? 


| KITTY. 
©" Becauſe then the limbs of the Helly have 


reſpective motions, which reciprocally act 


one againſt the other, and give a kind of 
heat which exceeds that of the natural ſtate 
of the body; ; and this heat is accompanied 


5 or followed by the ſenſation of wearineſs. a 


Ia CAROLINE, | 
Friction, William, has leſs effect upon 
fluids than upon ſolids. WOO 3 is the rea- 


1 ſon of this? 


| „„ 2 
The particles of fluids being moveable, 


5 0 from the friction which is neceſſary 
1 to put in action the fire N in their 


, Pores, 
* "LADY CAROLINE. - 
Why, Elizabeth, does the mixture of 


two different 1 bodies became 


3 2. 4 
. ** 


ELIZA- 


nn, MW 

| | ELIZABETH. : X 
E che parts of che two bodies rike 
againſt each other, rub, penetrate, and 
drive forth the fire contained in. 55 ih | 

pores. | 

Thus when we b pour three ounces 
of. ſpirits of wine upon a ſimilar quantity of 
Water, the mixture becomes heated; be- 
caufe the ſmall particles of water are carried 
with force into the ſmall maſſes of the ra- 
xefied ſpirits of wine, which are ſpongious 
and fit for being divided, diſſolved, and ex- 
tended in a liquor adapted to penetrate 
them. There is made a diſſolution of ſpi- 
Fits of wine by water, ſimilar to an exact 
fermentation, The ſhock, the friction, 
| thedifunion of the parts which held the fire 
| incloſed betwixt them, ſet it at liberty and. 
produce the heat, 5 
We ſee in this mixture bubbles of air 7 5 
hat interrupt its tranſpareney. Theſe 
bubbles, which were lodged in the pores of 
the reſpective liquors, are driven out by the 
C 3 mutual 


** 
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mutual penetration of the two maſſes, Di- 
lated afterwards by the ne degree of heat 
which xcſults from them, they riſe to the 
ſurface on account of their ee light- 
LADY CAROLINE. 
5 1 have here, my dear children, an ap- 
paratus with which 1 am about to n an 
experiment. tre 
Lou obſerve here are three-eighths of an 
ounce of new oil of terebinth, which I put 
into this large glaſs, I pour on it, at two - 
or three different intervals, as you may ob- 
ſerve, one · eighth of an ounce of good ſpirit 
of nitre, and as much oil of vitriol con- | 
| centered, : 15 
Lou now perceive a very thick rigid 
? from which a flame iſſues to the 1 of 
ſixteen or eighteen inches. | , 
The vapours now having ſpread them- 
ſelves, we ſmell a great fragrance,” which, 
| oy a 4; Hom diff you » becomes more plea- 
| „een, 
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ſant, as you muſt all experience. Explain 
theſe effects to me, Henry, 
' HENRY. 
The eſſential oils of plants are very in- 
flammable liquors, which chemiſts look 


upon as a large quantity of ſulphur, ex- 
_ tended through a ſmall portion of phlegm. 


The particles of fire which are contained 


there, .as in other ſubſtances, are only en- 


| veloped and confined by the other bodies 
which contain more of them, and which 
retain them only in as much as it is neceſ- 


fary to animate their action. When a 


very ſharp acid predominates in theſe oils, 
and when it penetrates them on all parts 


with precipitation, all the ſmall portions of 
fire irritate, if I may uſe the expreſſion, 


by friction, and diſengage themſelves from 
the boundaries which confined them before 


this diffolution ; they then get their liberty, 


and burſt out through every part, The 
. moſt ſubtile parts of the mixture diſſipate 


in flame; the more groſs parts exhale in 


fume, 
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fume, which laſt produces the axmatle 
odour that ſo pleaſantly ler our ſenſe 
of ſmelling. 45 

We know that vinegar diſſolves coral, 
becauſe its acids, penetrating. the pores of 
the coral, invade, break, and ſeparate the 

parts. . „„ 

But this kind of diſſolution is not ſenſibly 
Keated, becauſe the particles of coral con- 
tain but little ſulphur, and likewiſe make 
but ſmall reſiſtance to the action of the 
acids; e there 1 is e anr 


. agitation, 


4 | LADY CAROLINE. 

When we pour ſpirits of nitre over mer- 
cury, why do they produce an efferveſcence, ' 
an ebullition, and a ſenſible heat. n you 

tell mo; Fanny? | 


FANNY. Ez 
| e the acids of the ſpirits of nitre 
are introduced with vigour into the pores of 

the mercury, ſtrike violently againſt the 
n „ e Mi 
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ſides of the veſſel, and expel the PR | 
of fire, 

. Tap CAROLINE. 

A mixture of volatile ſpirits of ſal-ammo- 
niac with ſpirits of wine, ſpirits of vitriol, 
and the oil of tartar, unite by coagula- 
tion. What cauſe, Mary, produces this 
er 70 

MARV. 

| The acids blunted or abſorbed in the 
, alkali, form with it little particles which 
interrupt the motion of liquidity. f 
ET LADY CAROLINE. 

Why, Edward, do we feel heat on our 
ſkin when we- rub it with the ſpirits of - 
wine, or with any other res in which 
: das | ; op 

EDWARD. | 

Becauſs the particles of tranſpiration 
partake very much of the nature of water, 

or that of urine, which, mixed with ſpirits 
of wine, produce in either cafe a very 


* heat. 
LADY 


. 
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| LADY CAROLINE. 8 
Pure ſpring water never ferments, OY 
 phia; how does this happen ? 

; e SOPMIA.. 

All its parts are homogeneous, and after 
a- conſiderable evaporation, that which re- 
mains in the veſſel is an aſſemblage. of parts, 
certainly leſs in number, but exactly ſimilar 
to thoſe which have evaporated. 
Mater ſometimes corrupts, becauſe then 
: it is not pure, but contains a matter foreign 

to it, which adulterates and diſcompoſes 

it when the Parts are ſtirred up by 25 : 
mentation. 

LADY CAROLINE.. 88 | 

In a corrupt, muddy, — Nagnant | 

water, Frederic, we often ſee many in- 

| . Why 8 Oh 
VV 

| Becauſe the fermentation made by. the 
beterogeneous particles in the water, gives 
heat t to baden the eggs of theſe | 
1 92 ; ; different : 
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different animals which the air n con- 
veyed thither. | 

On LADY CAROLINE. 

Why, George, does ſtraw REO 
aue 2 

GEORGE. 

- Becauſe it putrefies and ferments with 

excrements of horſes, of cows, and of other 


animals. There riſes a heat in the dung- 
hill ; the parts which mutually diſagree, 


are at laſt diſcompoſed, and form another 
body. 
_ LADY CAROLINE. 


- Whence, Kitty, proceeds that little 


wandering meteor, called Will with a 
ni? 
; KITTY. 


It is a ſmall cloud of 1 2 | 


lations, or perhaps a ſmall maſs of phoſ- 
Phorus, which is the ſport of the winds, 
And which continues to ſhine until the matter 


that furniſhes inflammation be entirely 


"conſumed, or that the light that glimmers 
at a diſtance be extinct. : 
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in church-yards, in moraſſes, and in other 
f "ſoils that are of a flat and ſulphureous na- 
ture, becauſe from ſuch mon there ariſe 
money exhalations. 

Theſe fires hover before thoſe who pur- 
ſue them, becauſe, as the perſon advances, 
he puſhes the air which conducts them on- 


From them, becauſe the air which carries 
them on, ſeizes the ſpot which the an 
quits at every inſtant, 


LADY CAROLIN. 


* 
y 1 
[ 
z 
. 
1 
) 
; 
' ; 
t 
7 
6 
1 - 
| 
# 
j 
*3 
| y 
1 
= 
Fg 


* 5 pol 


KITTY. 5 8 


— — 
— 


| 

| [ 
| # 
1 
| 

; 

| 


—— — — 
— as o_—__ 


— ! 
—— w — N 
* 


This little meteor is very frequently ſeen 


. wards. They purſue the perſon who flies 


How, Kitty, are thoſe meteors pro- 
duced which we call N or Jorg | 


Brat trains, or rather by ſmall clouds bh | 
kindle inflammable vapours, and of which 
the light takes a certain direction, and a 
Certain degree of vivacity, according to the 
poſition and nature of the ſubſtance that 
= _— the 19 5 Theſe different bodies 
OT 
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being inflamed, their fermentation creates 
a light, which becomes viſible under the 
form in which we ſee them. 
| LADY CAROLINE. 
To what muſt we attribute thoſe little 
- meteors or lights, which, when the wind 
is tempeſtuous, we ſee clinging to the cor- 
dage, maſts, and yards of ſhips, &c. where 
two, three, or a greater number are fre- 
quently ſeen at once ? Can you tell me, 
8 25 
WILIIA U. a 
1 have heard Sir Thomas ſay, that oh 
ee maſters of ſhips have informed 
him that this phenomenon is very common; 
that theſe luminous bodies are called Caſtor 
and Pollux, and are found to benothing but 
a ſmall kind of fiſh, ſlimy, ropy, and gla- 
ring, which are thrown up by the waves at 
the ſame time as the froth of the ſea, and 
ſcattered here and there on different 8 96> | 
of the ſhip. . 5 
Thia, Madam. I think may very K's = 
55 ) D 5 hap Pen, 
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happen, fince many forts of fiſh, and mac. 
| kerel in particular, when placed in the 


Tas dark, give a clear and ſhining light, ſimi- 


Jar to that of phoſphorus. 
LADY CAROLINE. 

Your idea, William, is apt and inges 
. nious, and with it T entirely agree. 
Can you, Elizabeth, explain to me the 
nature and ſubſtance of thunder? 

| ELIZABETH. 
It is a mixture of exhalations, ſubject to 
inflammation by fermentation, or through 
the ſhock and preſſure of the clouds, which 
te winds agitate and e PE aunt 
each other. 


When 2 tai; number of theſe bo- 


dies take fire, an exploſion inſtantly fol- 


lows, more ſtrong or more weak ac- 

cording to the quantity or nature of the in- 

flanted fubſtance, and in proportion to the 

greater or leſſer obſtacles that m_ their 

4 ſudden expanſion. 

2 the 1 conſiſt but af a mall 
* 


| the thunderbolt ? 


„ 
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quantity of matter, and is confined to 
the ſurface of the cloud, this effect will 
take place without any noiſe, at leaſt with. 


out any that can reach our ſenſe of hear- 


ing; the reſult being only a ſudden flaſh of 
light, nearly like that of a quantity of pow, 
der when ſet on fire, and which we fee 
blown up from afar, wholly free and un- 


' confined, It is called lightning, and in 
this inſtance flaſhes without any noiſe, 


| LADY CAROLINE. | 
What do you underſtand, Henry, w l 


| | HENRY. 
It i is an inflamed vapour which burſts Aa : 
cloud, ſometimes at the top, ſometimes at 


the bottom, or on its ſide, then darts with 
| . velocity proportioned to its exploſion ; as 
dhe powder which is inflamed in a bomb 
directs its action, and diſcharges its con- 
|. tents, againſt every thing that ſurrounds. 
the ſpot on which it falls. At every clap 
of thunder, the bolt iſſues forth, which is 


D 2 | always 


" iroke of a you TIE: CO one trace 
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always preceded by lightning ; but it only 


ſtrikes terreſtrial objects when it flows in a 
direction that leads to them. 


"LADY CAROLINE. 

Whence, George, comes the bolt, which 
deſcends with inexpreſſible velocity, in- 
flames, melts, and caufumes wy” chin 8 
it touches? e 
1 8 GEORGE. | Da 

11! is the effect of a violent exploſion and 
of a fire Which ſurpaſſes all the ideas of 
man. The matter of the bolt, always of 


he ſame nature with that of lightning, 


differs from it only by being driven 1 5 
the eloud before it makes its exploſion. 
Thunder is very uncommon in Fav 


+ and Ethiopia, becauſe in thoſe countries 


j 1 - 
1 5 
. : : 


the earth is entirely free from ſulphureous 
particles; now we know that thunder is 
eee of different exhalations, 1 
above all, of thoſe of ſulphur. 0 
Both men and animals periſh by * 


2 
5 4 
: 
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of the cauſe of their deaths, or any mark 
by which it may be known how they have 
Joſt their lives : this may proceed 'from the 
vapour of the fiery ſulphur, which is to 
animals of every kind, when large enough. 
in quantity, a moſt inſtantaneous poiſon. 
We likewiſe believe, that when the bolt 
burſts forth, the air of that place at the ſame 
time ceaſes its elaſticity. Animals then 
finding themſelves in a void, die in the "Ji 
ſame manner as they 'would were they | 
ſhut up in the recipient of an air-pump. 
When it thunders, certain fluids ceaſe to 

ferment, ſuch as wine, beer, &c. whilſt 
others, which were not agitated before, 
begin to ferment ; the reaſon of this is, 
becauſe the motion that the thunder bolt 
produces, diſturbs and deranges that fer- 
mentation which the parts of the fluid had 
before the ſtorm , and makes it ceaſe; on 
the contrary, of thoſe fluids which did not 
5 previouſly ferment, the parts begin to 
move, to be agitated, and to ferment. 
D 3 | N 
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Milk, cream, &c. very often ccagulate 
in dairies, and even beer itſelf is ſpoiled, 
as ſoon as it has thundered, becauſe the 
turmoil excited in the air agitates ſo for- 
cibly theſe bodies, that they can neither ſe- 
parate nor fall to the bottom, which laſt is 
abſolutely neceſſary to the milk, in order 
that the cream may riſe. i 
The rain that falls during thunder, is I 
more fertile than any other, becauſe it is 
| leaded with ſulphureous, oleaginous, and 
_ ſaline exhalations, which greatly contri- 
bute to the vegetation. of the fruits of the 
| earth, . | : 
SIR THOMAS. . : 
Your rational account, George, of a very 
difficult phenomen, gratifies me very muck $- 
but before we quit this ſubjeR, I have a 
fe obſervations to make. 85 5 
In the firſt place, if between the chung 
and the exploſion, the pulſe beat ſix times, 
the bolt is about fix thouſand feet diſtant. 
8 E WE 


In the ſecond place, if it beat five times, 
the bolt is five thouſand feet diſtant. In 
the third place, if it beat four times, it is 
four thouſand feet diſtant, and ſo on. For 
the ſound which comes fucceſſively, and 
from the place where the thunder is, de- 
parts at the ſame time as the lightning; 
and, according to the moſt accurate experi- 
ments, it makes about a thouſand feet du - 
ring the beat of one pulſation, or in one 


ſecond of time; if, therefore, the roar 


immediately follows the lightning, the 
thunder impends over you, and ane is 
a i near. 


LADY CAROLINE. 


Why 4s: the clap that follows the light- : 
ning uſually ſucceeded by a ſhower of 


rain? Tell me, Kitty. 
1 KITTV. 


The inflammation that cauſes the report, | 
breaks and ſeparates part of the cloud, which 


chen deſcends in rain. 
Yoon it rains very violently, it 8 


- thunders 


o 


4 


| 


| 5 center of "_ figure, and the different parts 
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thunders at all; becauſe the exhalation, if 
1 may fo ſpeak, drowns it, or bears away 


the greateſt part of it. 

+... LADY CAROLINE. 

When the bolt falls, William, why do 
we think, we ſee different fires darting all | 


at once? 


WILLIAM.” 

' Becauſe the exhalations iſſue from dif- 
ferent 8 or the roſtance of the air ſex 
pa arates it, 

We ſee long ſtreams of fire which touch. 
at one and the ſame. time the earth and the 
cloud, -becauſe the ftrong impreſſion which 
the fiery turmoil makes upon the ſight, = 
when it ſhoots from the cloud, ſtill ſubſiſts, 
though it be far removed, and 0 87 to be 


where it really is not. . 


Lightning winds in its Abu like the 


5 angular foldings or breaks of a ſilken ſtring 
or 2 ribbon. when fluttering in the wind; 5 


becauſe the center of gravity is not in the : 


of 


of this inflamed exhalations do not iirike 
the air with equal forces. This is what 


makes it ruſh forth in ſerpentine lines, 


| LADY CAROLINE. 
How, Elizabeth, can a perſon make a 


ſpiral line run round a perpendicular. glaſs, | 
ſo that one oblique ſide of the glaſs may be 
taken from the other oblique ſide ? that is, 
it ſeparates wherever this line has been 


dawn. How, I ſay, is this performed 5 


ELIZABETH. 
1 really, Madam, do not know. 


LADY CAROLINE. 


1 will then explain both the experiment 
and the cauſe; ; to which, my dear 1 - 


ou will all of you attend. 


I have here an exact cylindrical tumbler, | 


on which Sir Thomas has been ſo good as 


to draw from a point in the rim, a ſpiral 


line round the circumference of the glaſs to 


the bottom, with Indian ink. I now take 


this pointed common match, and dip it into 


2 a ſmall earthen veſſel of melted ſulphur, 


about 
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about an inch above the point. The match, 
now dry, I put gently to the ſurface of this 
lighted candle, but avoid, as you muſt ob- 
ſerve, putting it to the top of it, leſt the va- 
pour touch it, which would ſpoil the experi- 
ment. I have, as you may ſee, faſtened 
the glaſs firmly to the table. I now light 
the match, and place it exactly upon the 
part of the rim where the ſpiral line com- 
mences. You now fee that it uniformly 
keeps the ſame burning, and how ſteady 
my- hand goes with it over the line, till 
I now come to the bottom of the glaſs, 
which I ſhall allow to ſtand for a few mi- 
nutes, till the ſulphyr may * thoroughly 
penetrated the line. 

Now I take the glaſs Is by the top | 


2 and the bottom, and you ſee how eaſily it 


comes aſunder in the very n ne the 
line has been deſcribed. 5 
Lou cannot but be 8 my dears, 
with this ue of the deen I will 
: | 8 now. 


P "We 
now perform the other part of it, which is 
that of again uniting the glaſs. 

Il place the two diviſions of the glaſs to- 
gether, exactly as they were before their 
diſunion, and preſs them lightly, I take 
this cup of wine and pour it into the glaſs, 
and not one drop will run through it, ſo 
very cloſely has it again joined itſelf, 


Why, Henry, does the heat cauſe the 
liquid i in the thermometer to aſcend 5 
; HENRY. - 
1 dilates the liquors; which conſiſt, in 
one tube, of mercury, in the other, of 
ſpirits of wine; as, on the contrary, the 
cold which condenſes them n them | 
deſcend. 
After a cold wind has made can Kant | 
159 deſcend, by their being expoſed to the open 
air, if we cover the tubes with ſnow, they 
re- aſcend, becauſe the ſnow is leſs cola. 
"ooo the wind. 
„ LANY CAROLINE. | 
1 divide this walnut _ F anny, Ex 
e aaly 
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actly in two, in which 1 place a e 
and a mixture, conſiſting three parts of 
nitre, or fine ſalt- petre, well pulveriſed, 
and dried upon a fire ſhovel, which I make 
hot on the fire; to which I add two parts 


of touchwood. To this preparation you 
ſee I ſet fire, the ſix-pence melts into a fine 
white liquid, and the half ſhell of the wal- 


the ingredients upon the! fire ſhovel. Ex- 
mw all this. OD | 
5 FANNY.. N 
The aQtion of the fire is ps of ſie 
duration, but has time to penetrate and 
melt the ſix-pence, which is attacked at 
the ſame time in all its parts; for I ob- 


the half ſhell, the fire has only had time to 


_ half ſhel made the be pug of 185 fire ſo free 


ts 


of flour of ſulphur, and as much raſpings 


nut is juſt as it was before I placed it with 


ſerved that you placed the money in the 
middle of the mixture. With reſpect to 


act upon the internal ſurface, which it has a 
little ſinged. The great poroſity of the 


to it, that it dic ipated without ſting fire 
to any of its parts. 


' LADY CAROLINE. 


2 Mary, when we put a lighted . 


candle into the ſmoke of one which has juſt 
been extinguiſhed, does it light again with- 


out the wick having touched the flame of ; 


the 1 one? 5 
MARY. - 


The fire of the lighted candle gives to 
5 particles of the greaſy vapour of the 
ſmoking candle, a ſmall degree of fire, 
'which immediately re-lights i it. For ſmoke _ 


differs from flame only in as much a as it hag 
lese heat than the latter. 


5 LADY CAROLINE. 


Butter, and other fat or pre 0 5 


dare. that are melted in kitchens, boil 


very quick and with a great deal of noiſes 1 


How does this happen? 


| | EDWARD. 7 : 
n theſs kinds of ſubſtances are 1 


moſt always mixed with parücles of water, 


- 
— 
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"it tengthen and extend "Tfelf very rofſide- 


heat, whe” e KAR Which rf incloſe is 
converted into dilated vapoüf, and fornis | 
a number of ſmall bu bbles, which pro- 
dbces that crackling: woiſe that Jour Lady- | 
| tip aids WIA 198 10 | 
dos»; EY azad PUN 
When we put the flame of 4 large lighted 
Landle ints a thin glaſs: tube of Adbut ſeven 
K elpht-twelfths of an u inch dfameter, and 


bout four inches long, wie imtnediateſy fee 


1 ITY | 


9 5 avi derber gr 
top as at the bottom 
of this, Sophia? SS 2H | e 
ER SopIII „ ends an | 
It e its heat better in this tube 
Gi heats en,” and like the air x e 
continually renews ftſelf, che riffs 
- panicles remain long *in this Situation! | 
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LADY CAROLINE. | 
W SER, Frederic, proceed all thoſe co- 
5 Jour which we obſerve in faggots and bun- 
dies: of wood, when ſet on fire? 
„ nile. | 
Tue colours of flames vary according to 
| 4 different ſubſtances which we burn. 
Pure ſpirits of wine, and in general thoſe 
which we extract from all vegetables, give 
2 clear white lambent flame; thoſe of oil 
8 and other greaſy ſubſtances give a bright 


jonquil, and thoſe of ſulphur blue. When | 


the flame that riſes from it has more or leſs 


bol all theſe hues, and beſides has mixed with | 
it black, which „ from the a 


8 and vapour. 
| LADY CAROLINE. 


1s there: nothing, George, but alive a air 


5 that can animate fire ? 


Would not any othei fluid 3 was not 
8 Abs: denſe, or a vapour that flowed with 


great rapidity, « do the ſame? 


CUR 


E 85 ' GEORGE, Y | 


= 
* 
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5 lg 35 1 if we put the _ of, 2 fam 
* hem, or a large lighted: piece of coal, to 
the pointed end of an colipile, in which | 
. we have made water boil, the vapour that 
iſſues from it has all the effect of a pair of 
bellows. We cannot attribute this to the 
vapour containing any air, ſince it has been 
e driven from .it- gg: the. MY had 
" oved. the waters; inn Tr 5 lege 
8 LADY CAROLINE:. 4-633 16; 

"Wy, en do we experience 1 
n in cellars, caves, &c. during Win 
. 1 in ſummer were eee 
0 KI. 1 Fe 

"They 3 appear PI to 17 by. the dif- 
ee that there is bet wixt their tempera- 
ture, which is always nearly the ſame, and 
that of the air We leave when Weienter-into 2 
theſe ſubterraneous places. Co X= 
perience obviouſly proves this: for. if we. 
have one hand very hot and the others very 
3 een firſt on and then the 
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other into a pailfof cold ſpring water; this 
Water will, without doubt, feel very warm 
to the cold hand, but een ald 10 
the warm et 


4 
1 


Jo Your judicious hren, Kites of the | 
"ebb queſtion does you honour. © 
Having rubbed our hands with the juice 
of onions, William, we may dip them into 
| "melted lead, and handle red hot coals, with. - 
out the leaſt danger of We l S 1 
een n C TN. | 
e Sn WILLI AM. 55 3 i | 
| Tutte which covers ede 6 i 
_ fills. the pores of the ſurface of the hand, 
: hinders theſe burning ſubſtances from ſeiz- _ 
ing and ſpreading upon the hands. Inſtead 1 | 
PD of this, however, we may uſe an equal | 
mixture of ſpirits of ſulphur, of ſal-ammo- | 
niac, eſſence of roſemary,” and juice of | 
_ "6nions; by which we may be enabled io IM 
5 bold red-hot iron in our hands Without 
berni hem, to the great alcniſnment of 
5 8 8 M 
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en ns beheld us, and Who" ure unac- 
Jufinted win ide means b by nich wwe 
| n Ane Bae Adel „t Stag 
IAN chr. r bas 
ts Why, Elizabeth, do we feel ſo much 
felreſbed ow cold bathing? oh woah 
mr Hels I "ELIZABETH." [et tina 
22> Beeavſe the a agitation of the ee 
me ſpirits; ard of the infenſible parts of the 
Us body, communfcate to thoſe of the Water, 
Which, being more ©: cold than our botlies, re- 
*Teives the exceſs of heat which theirdifferent 
yore communicate to 8 wb 
IAD CAROLINE. Sg 
G Why, Henry, do frozen fruits and vege- 
"Tables refume their former ſtate on being put 
An cold Wald Sr e place? 
5 889 FIDALCE 18 8 FE! HENRY. 201038 ay '$ W- | 
_ OR ite the cold water gives td their 
b. a mode ra e agitation, and the fibres 
5 reheat | 
| receive no damage. 
8 Fheſe wins: fruits would ſpelt were OR | 
cs 1 


- 


- 


Fa 


„ the Of ee it 3 1 | 
E + their. frozen juices. too quickly, and at the 
ſame time would break and alter the fibres, 
and e Ga the fruits inſipid. | | 
Wit ot! LADY CA ROLINE. „ 
c Tow Fs it happen, F rederic, that 
when I take a leaden bullet, and wrap _. 
: ſmoothly round it a piece of paper, and 
- hold it with theſe ſmall tea-tongs over the 
lighted candles, the lead melts, and falls 
. drop by drop through a little hole that it 
e, Without att the reſt of the 


paper? 
35  FREDERIC. | 
. is ning to the action of the fire, 2 

- which paſſing freely through the large in- 
| terſtices of the paper, with which it al. 
ways abounds, does not burn it; but finding 1 
Tepſiſtance in the cloſe particles of the lead, i 
t inſinuates itſelf amongſt them, and melts 
wit athile the paper remains OA as i it was 


J7% 


"2 


„„ 15 r Eanting. . 
5M 5 Cabo tell me, "Edward, "the cauſe of 
'arthq yakces? 15 W Sea 
5 0 5H abide 18 0 N 
| x bs Che fnflarel matter, Sigh e rare- 
3 a; in deep caverns, not being able to wake 
A free iſſue, duakes and raiſeb the "fuper- 
DE Impending regions : 4 like 4 ie, which, 
when the powder of it is ſet on fire, ug 
| 'gles for vent, and when it gains it, blows 
up the earth that We was covered by, 1 
5 terraces, ramparts, towers, and citad | 
5 Farthquakes, Madam, are 2 
ns accompanied by formidable fires, \'1 revol- 
let Sir Thomas having read to us, that in 
EE. "the year 1677 an earthquake was univer- 
day felt rough the whole” of the Canary 
4 abs! and that chere were ſeen torrents 
of ſtones and fire iſſuing from the boſom off 
the earth in the midſt of — thunder, 
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| tional and true. 

How does it happen, Henry, that the 
water in wells ſometimes becomes ſuddenly 
f troubled,  ſulphureous, and of a bad taſte. ? 
'Whence alſo come ſubterraneous roarings, 
and t the ſudden elevation of billows in the 


5 ther! is ſerene, and the heavens tranquil * 
4. . = HEN . 


* Lf $5 


71 . 7 | : as threatening: the ee Pe arts 
: 5 with, an eee, 


13 7 


E Crate , Aar CAR; 


1 5 1 have been frequently 7 


10 appear de. ofa Sophia, is thi 


Ss 3 "+ 
TEF 


7 ee 1 „ 
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Vour account, Edward, is at once : ra- 


ocean, at a time when perhaps the wea- 


A 
* 


© Theſe. are e commonly the effects of ſub- | 
ous fires, and conſequently dreadful | 


The iO fires dilate, fel, a 5 * 
heave up the earth at the bottom of the ſea, Is 


* * * 
” os. 


ob: ſometimes divide upwards of three 
LOW Y 
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hundred and ſixty fect of water: : the. earth 
| thus raiſed forma ane or more lands, | "oa 
Tap CAROLINE. EE | 
Why, George, are ſome lakes frogen 
even in W heats 1 dummer? 
GEORGE. | 
ee 6% are ſituated in ie that 
: contain great quantities of nitre and ſalt- 
Petre, Which freeze che water, and of : 
. Ber che melting of the 1 ice, + NS 
| LADY CAROLINE. 5 
EY WD or candle, when we turn tice 
| highted endsdownward, or when we plunge 
them into inſlammable liquors, are extin- 
 gviſhed ; and green wood, flightly ſer fire 
to, if the burning be not kept up by other 
wood that is more ory, likewiſe | Hoes 188 | 
What is the reaſon of this, Mary? ; 
EO OMA ike 
- be Fre | in either caſe does not want © for 
e aliment ; but in dhe firſt, this aliment has 
5 . not e ame loa wick in the ſe- 
. JJC cn 


— Sy. & AE LIES % 5 
* „ We ex Sid Bibs 2 
- o ring. | 47 


Which it contains. e 
; . LADY. CAROIINE. 5 
Lady 525 the flame of a candle more 


| 3 than the cotton? Tell me, Eli- 


pla. ELZABETA. 


© OP the fire puſhes out the particles , 
8 F tallow which are compoſed of oil, water, 
air, ſalt, and caput mortuum. "Theſe ; 


| bodies dilated by the heat mut of og 


occupy I more ſpace. . 5 
2 LE; ES | N ; £15974 1] 


' LADY CAROLINE.. 


Wat occaſions the bubbling, of adding 


water, Kitty ? 


| "KITTY. | 
MY; 4 7-7 * . . ; 


"We may attribute the firſt bubbles to ) the 
air,-which, dilated by the fire i in the pores 
of the water, riſes into bubbles and lifts up 
| the aquequs particles; : but as there i is not LY 

fuffcier t quantity of air in the water to, 
5 Produce all thoſe bubbles which we perceive. 

| in it when it boils, even to 3 one 


FRETS it cannot on account of the humidity . 


— r — 


* x 
3 ' — 1 ; 
YT I ⁵˙ Q rr ee err NCI 2 
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mould think chat the veſſel receiving by the 
e which the Hre touches, more heat 
than the water can ſupport while it is in the 
ſtate of a fluid ; the firſt lend which is ap- 
_ plied. to this too hot part of the veſſel, i is 
converted into vapour; and that many 
ſimilar portions of vapour, dilated by the 
force of the fire which penetrates the veſſel, 
- roughly puſh forth the maſs which on all 
des environs their parts, and by their 
8 3 Ns ones where TY 1 


* AY CAROLINE. © _ 
=o Mary, does fire dene ao nd? 

. MARY. HO | 

Becauſ ! is > elke Higher than 


. air. 5 if 

TS \ LADY: einein. = 
Wu, Ma" ror does * COD 3 

mount t upwards 7 nn] 

Be Oe a8 the 0 88 was 1 to- 

wards: the breach of 2 gun or cannon, 

| es it recoil, ſo in the ſame n 


3 0 * 
* — 
4 = *- 22 5 8 9 . $4 8 
+= ON Finns... | 
K * 8 I « « 5 wv - * 


de action of the powder which puſhes the 
 ſquib upwards, finding no vent in the 
Wer "ou of it, makes it recoil and mount. 
. LADY CAROLINE- .. 
iz n does an artiſt, Henry, when . = 
: pleaſes, ſend off a ſquib parallel to the 
Horizon, and make it- return on its own... 


Da ae 
Wks ' HENRY. 


| Ip lacing”; a ſmall Pr ond 4 like | 

plane of wood, in the middle of the 

| cartridge, of which the two extremities 3 

are open. Near the wheel, the artiſt | 

makes a hole that goes in to a little chan- 

nel which is terminated at one end of the 

5 . ſquib. At one end, he fils with. the uſual | N 

mixture the half of the cartridge up to e 3 

wheel; at the other end, he fills in the L 

= Oo. fame manner the other half. He then ties 1 

dc the ſquib thus charged, a couple of iron 

| rings, or rather. a wooden tube, through A 
2 which he paſles a rope ſtretched horizon- 

tally; ; he then ſets fire to it at the firſt 

7 . The powder inflamed, puſhes the 9 

N „ ſquid 18 


2 


5 ” . abi Eure or B AsOr. 


w towards its Ether ektremity which 
a the ſquib darts up like thoſe that 
mount; and the horizontal cord direds it 
| parallel to the horizon: the powder being 
Fonſumed up to the wheel, or to the little 
2 plane of Wood, the fire penetrates through 

de ſmall channel to the other end, which | 


p 4 


no takes fire, The action of the inflamed 
' ſubſtance is felt againſt the wheel, which 
 Feliſts;" the ſquib recoils, and returns ra- 
1 Ry the very ſame way that it ſet of, 
y this ſectet we may make fy as af 
k blick, pigeons, and even angels. 
2 > VOLASY CRONE 7 
When we give vent to a mine of powder, 
Edward, "my is the effect of the oro wy” 
e EDWARD. oh 
ala 3s bodies in motion aides * 
direction where they find the leaſt impedi-- | 
ment, *the Powder ſet on fire in the mine 
"hat Has: vent, exhales in part through = | 
"free iſſue that it finds. The more 
1 exhales; the'tefs effort it Wicket 
3 vault at and the ſolid 28 of the- mine. 
HS ' LADY. 


| 4 | : . (1.55 BON: FEREs nn 384 


10 - LADY. 3 3 
. Peppe .1 is the tallow of A n hted 
e en ne 
n Cr 1 
en eee cotton which 
form the wick, and which are twiſted, 
_ perform the office of capillery tubes, 1 
n ſponge... 3 = 
2c. a the; air Sting 3 ra- | 
| eee ſire in the ſuperior part of chs 
wick, the preſſure of it downwards may 
very well eauſe the melted r af * 
ene the fire. 
wha LADY CAROIANE. 
. ws 1 does the W 
a ſword in its ch. and leave the ſheath ' 


; | ee 8 92 YET, a 
"If Hott bs MARY, i 15 BR | 
- Te few: eee free e in. 8 
Þ | pores of the ſheath which the ſteel of the 
N Sword denies it, aims all its effort againſt 5 
f 


. and leaves the aan ae 1 
| | N 2. 83 
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We may fayitherſame'thing-of a-filver 


Watch melted in the fob, which takes 
place very often without doing any harm to 


the perſon. We frequently ſec ſalts make no 
impreſſion upon ſoft ſubſtances, while they 


will diſſolve the moſt hard. Thus ſpirits 


Na nitre diſſolve neither wood nor Wax, 


and . change iron inis cat; been of 


Thus alſo the belt boca, Wine TY 


out perforating the veſſel; becauſe the, light 
and ſubtile exhalations penetrate into it 
through the popes of be caſt, which give a 
free paſſage, and as the wine heats, it 


-Impereceptibly exhales through Lg of 
eee. 810 16 SAT, 11% 7 SF 81 1835 
- LADY,CAROLINE.- 


Wl. | * 3 Frederic, do glaſs veſſels of every 5 
ann break when we too e — 


eee, 75 ay W 32 . 


' FREDERIC-- Fe, ez 1 9 8 

The i gneous parts exerting every e 
e ers it nc ag ne; its external 3 
„„ Ry 


A 


» 4 
» 


Þ- IF 


0% FIRE, "331097 7 7 | 33 
ſurface before that within can be propor- 


TOTP extended, as this occaſions a ear 


oe COT: 


"LADY CAROLINE. 
"Five; Elizabeth, inſtead of 4 cer- 


1 bodies, condenſes them; ſuch as the 


Uirt of the ſtreets, clay, en &. Aer 


2 "happens this 5 


; ELIZABETH. 


It diff ipates many particles which wits | | 


den mare ſoft, as thoſe of the dame © &c. 
75 15 "LADY CAROLINE. I 
var xu, do liquids diere wa heat? 
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| KITTY. 5 , 200k 
he the fire penetrates, Gl, 
50 raiſes the: particles of the liquid maſs. 
Wes. LADY. CAROLINE. 5 
"Why are the chords: of the .harpſ 


where it ſtands in a cert 


& by 


* GEORGE. 


. ranges when the temperature. of: tbe 
a1 nee 


BR 8 
- FF ˙ ! —— OE OR —ER 


N 
f 
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gend g 


en e e heat, conſequentiy be- 
[comes leſs ti ght than it was, if the fixed 
points by which it holds do not remove 


more acute tone according to ĩts degrer of 
tenſion. Thus, the chords of this inſtru- 

ment, partly iron, and partly copper; dif- 
Ferently lengthen betwixt themſelves, in the 
ſiame degree of heat, and all of them much 
more than the wood of which: the body of 
it is made, and 2 had the pegs and 


| i 0 ahi 4 ; k of v vegetables, bon es; leather, and 


5 n . F 1 
END SHR 617 ART 19 475 Ast. oY: 
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1 
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r J = wat aa _— N 
a 
ea ð ͤ aac rene * oats 0 
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2 ol Boouuflo che“ chord of a -harpſio ord, | 


Aten nee faſtened... 5 big abroad | 
In the ſame manner alt 1 folid- ETD 
ſuch as marble; ſtone, brick, glaſs, metal, 


from each other; in proportion to that 
Aengthening; and a ſonorous chord, al- 


— 


: : the horns of animals, diamonds, inſtru- 
ments of every kind, furniture, wainſcots, 


all dilate by dean ow | 


. edt. 953 A ARD! bt 


en run 101 6 1 N f 
| LADY: CAROLINR. | JN 
7 Why: does a thunderbolt- attack men leſs 
Frequentlythan higher objects, ſuch as trees, 
the 11 of mountains nee Tell 


l ae elevated may ſſ plit the Haſs af 
5 15 eloud, or force the wind: by contracting 
its channel to carry off the cloud ʒ and by ſo 
doing, facilitate the fall of the exhalation 
upon them. Such exhalation may ſtrike 
them, but for want of ape would at. 8 
| pate before they reached us. 1 
Sometimes when a bolt would fall upon 
us, à reflected wind makes it fly over our 
heads, and carries it up to the nu of Jos -\\J 


a and towers: ß nl 
ebe, LA CAROLIN 16 50 


Why; Mary, do farmers r care to 
ay oo well before So _— EN Hf > 
CTCL ener >, 19 aft 

Becauſe ws this dia the e 


utile parts of the bun nts. exhale; and pro- 
. LE duce 
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duce no fermentation. 
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When farmers 
e drying it, it acquires a bad taſte, and 
is heated, ſometimes ſo much as to take 


fire, which often caules very dr 
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SIR THOMAS. |... 


5 h 


FATER | is a humid fluid, 1 


| cuguiihen 858 when this tal in nat oa 
1 „„ * 


Natural philoſophers Abr very! viogk . 
N upon the ſubject of the formation of ice. 1 


According to Deſcartes, the defect or di- 
nen of the motion of water is the 


cauſe of congelation; and repoſe alone * 
is fufficient to unite the parts of it ſo as ts © 


. day a hard body. 


| _ Rohault, and moſt of the Canbeſians are 
5 nearhy of opinion with Deſcartes. They 
8 believed that it is the motion of ſubtile 
e that makes water op ws and thay 


taſte or ſmell, and generally ex- 


* v 4.4 
—— — — 


— — 


_ 


EIT Le En DE ay i. > 
: —— a 2 — 
- U 


- >» N n 


% 
——— 
— 2 * — 563 ty * i 2-0 2 * „ r e e 2214907" ” : * 
bing, * by — * * 3 - 1 TG = = 
Swing — r 92 7 72 — 11 . = — : A 2 4 
OE F - 2 7 Th me 
= —_ 5 3 _ = » 1 2 pl 4 CA * = be ” = * hk u pl. 
N o d . 2 9 0 
M 2 1 TY ar F — he 8 


M113" + 


4 h eee errault , hoy wt AY 
_ contended, that es decome liquid 
through the interpoſition of certain volatile 
Parts, which he calls common corpuſcula, | 
which flow and paſs through them; and 
that when a cefſation of this flowing takes 
place, theſe bodies are no longer liquids, 
Phey harden by reaſon of the weight of the 
ſabtile portion oh Air r compretſed in de 


ver and dee is, chat the particles of the Guſt 
1 ure agitate by à very ſubtile matter, and 
dat thoſe of the latter remain immoveable, 
| roars orig Selen t es ealrsg 
| Water | 15 ange Sts iy te alc of 
pre, and that it again e water en 
5 5 
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dee 


eon WATER: 1... 1 3 


SP to the celebrated 3 
water is never without fire, and that in a 
very great quantity. If fire diminiſh in the 
mermometer only to the thirty ſecond de- 
gree, the water becomes ice. Water, 
then, in its natural ſtate, is only a ſpecies 


5 of glaſs, which is melted by the thirty- third 
degree of heat, and again frozen hy 2 way 


” on greater degree of cold. 
oil Phe illoſidbus eee ha e 
Is attraction, to explain the formation of 


ice: Water, ſays he, is only melted 


$3 ice; and it is liquefied by heat,; which 
© naturally changes ſolids. into fluid bodies.” 


If water be deſtitute of the fire which dilates 


At, its particles reunite, drawing them- 
ſelves to each other, and are tra: gen 
Into ice. If ice be penetrated by fire, its 
particles acquire a repulſive force; [they 
then move, ſeparate themſelyes from each 
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Muſſchenbrock i; WD the formation of ice. 


"The want of fire, the repoſe. of the parts, 
een attraction itſelf, which he, beſides, ad- 
mits of, are not ſufficient in his opinion 
. turn water into ice, - There is in tho air, 


as he pretends, certain frigorihe particles, 


which inſinuating into the water, make it 


5 change into ice. If it freeze very hard, 


Particles; if but little, there are only fer 
of them in the atmoſphere. It freezes 
W often without being cold, and frequently 


the reaſon is, that the air is full of theſe 


produces great cold without freezing. 


When we demand of this philoſopher, | 


Me: but. that they. 8 


what theſe frigorific - particles may be, he 


fairly owns that he does not yet PE. 


3 


By the help of certain eee 


: 8 upon. the nature. and properties of bodies 


anderakes 3 explain how, and by what 
mechan- 


11 


3 


* br WIT Fd 


- wh ane duch a "yy . _ 
about. e 
. Would you? 1 he” © make ice, 
that is, change à liquid body, "ſuch as 
water, into a ſolid body, drive out a part 
of the ſubtile matter which flows betwixt 
ce cer i been 55 motion q | .. 


ha, 


> ON « ay no ee overcome e cle refiltande N 
the integrant parts of the liquid, by all 
ce of which n is nee wy you will 
40 e have ice. e 
On the ee "hoes? he, 855 
would vou change a very hard body, ſuch” 
eas glaſs, bronze, &c. into a liquid body, 
. introduce a ſufficient quantity of ſubtile © 
0 matter into its pores, or inereaſe the mo- 
cc tion and ſpring of that which is contained 
« in it, that it may ſeparate the parts that 
e are united by their furfaces, and diſem- 
s harraſs thoſe that are entangled by their 
ys 8 ebener do what is done 


tj 
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1 It is to the rays of the ſum that this alte- 


ke ration of heat and cold muſt be attributed, 
«which we experience according to dif- 
« ferent” cireumſtances. Thus, the diſ- 
s tance of this beavenly body, the obli- 
equity of its rays, and the quantity of air 
<6 Or of vapours which they | may have to 
4 traverſe, are the moſt. general cauſes of 
4 the diminution of motion, of ſpring, of 
te of quantity of the ſubtile matter con · 
«tained in liquids, and conſequently of 
s their congelation. Other cauſes which 
46 may {till weaken. the activity of thismat- 
ter, are either a ſubtile nitre, Which 
s ſometim mes ſpreads itſelf in the air, a dry 
5 166 panda: or the ſuppreſſion. of hot va- 
te hag exhale: ow: the boſom of | 

4 the earth. N ie 
Thus, my 1 eds. Them brought 
you acquainted with the different opinions 
eee: hiloſophers upon the ſubject 


ol the glement about which Lady Caro- 
Une is going to weden you. Nay 
—2 . 8 2 8 5 3 8 : 75 one | 


one fink to adopt that which may appear 
me moſt natural and the moſt feaſible; but 
at the ſame time muſt acquaint you, that 
The, as well as myſelf, falls in with that 
of Hartſoeker, for its ſimplicity, proba- 
1 and apparently inconteſtable trutb. 
1 LADY CAROLINE. | 
"ys George, is water a fluid LY 

e erer 8 
O Beta ſe the particles of fire with which 
| for the moſt part it plentifully abounds in 
temperate elimates, ſupport the reſpective 5 
mobility of its parts, and thereby render it 
2 fluid body. Theſe particles of fire pene- | 
Trating the water, ſet its parts into a ſtate of 
Towing one upon the other, and to obey 
me inclination of their own weight, or any 


order impulſion, But, independent of mis 
general cauſe, we may ſay, that water is 


more fluid than many other liquids, becauſe 


irs particles are extremely ſmall, and of a 


form . n fit for motion, N 
1 5 re dy of 900 
G3 Lady. 


Wein KITTY... 4. We 
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Lax CAROLINE. 
Why, Kitty, does. not cold water pene- 
rate bodies with as much eaſe as that which 
5 is heated ? and why does, this laſt raiſe more 
. quickly. to its ſurface bodies chat adhere to 
it? Why is the ſolution of ſalts more quick 
and elfectual as the degree c of heat is greater ? 
In a word, why, do we cook victuals and 
fruits in n e and not in that 

Mich is cold ? ee ee e 


y 3 4 
4 23 wt + 


- 


0 hoſe all theſe bodies. Ae 8 _ 


become more penetrable, more cafy. to ſe- 
parate, and even the water itſelf, aimated 


bp beat, becomes the more aRiye for it, 
A Add to this, that. the. fame. beat, ſub- 


„ 
: [ 


dividing, the particles of water, makes them 

more fit to, inſimuate themſelves into ſub. 
7 that e are difloluble, . es 
or SAY. CAROLINE, . ROT 


1 


: 6 Whence, William, originates: fountains, 


wells, rivers, and all thoſe current waters 


| i 7 e renewed 4 


te . n | 5 WILLIAM: 


f 


4 d 


sf or W 
WILLIAM, 
OT rains, ſnows, miſts, and, in ge- 
neral, from all vapours which exhale 
both from continents and iſlands. There 
ure, ; however, ſome fountains which owe 


"their immediate origin to the water of the 


ſea; but then they are cloſe to its bunks, 
or at moſt not far removed from it. 
en e e u ener, 

Since the water of the ſea is ſalt, Eliza- 


| beth, how happens it that we find in very 
:'fmall iſlands ſweet freſh Wat, even Sx: | 


. weir Tags coaſts | ? 
e e,, 
It is the rain, and not the ſea chat pro- 


1 du ces theſe waters; hence 1 ae in 


Wi Ar. "wether. 


LA Dx CAROLINE.. 0 
8 that come tous from th e b of 


of the earth, Henry, are almoſt. always 


, on: "Why ſo! . 


e, eee i 
bak theſe waters, in e kh w- | 
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«K : RUDINEWFS"OF REASON. 2 
pours, ſimilar ta thoſe that conſtitute-the 
slouds, quit the ſalts with which they 
are charged, and every other e 
Rance that might volatilize like them. 

a Sources that horder near to theiks: are 
neil as freſſi as thoſe that are much far- 
ther removed from it, hecauſe they all owe 
their origin to the waters which deſcend 
from the atmoſphere, and there never aſ- 
„n to this a ſingle exhalation that is _ 

7 pe | Far con of ery neous 

3 LADY CAROLINE. + | 7 5 oat 

| : How! is it, Fanny, that ſprings me 

5. commonly found at the bottorns 95 AR 

5 om in Oy: other cn” ts K 
| Theſe Wo . 1 elevated; in We 5 
atmoſ phere, ſtop the clouds, preſent more 

5 Oo to the rains and the miſts, and are 

for the moſt part covered with ſnow, Which 

EOS diffolves by degrees, and produces perp etual 

_ ». flowings, the greateſt part of which remain 

hidden either in rocks or in the. earth, and 
e es __"hew 
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ſhine mflros ink in Sn dns 
very low. 8 

We fee 6 even upon 955 tops of 
mountains; they come from others ſtill 
more high; if there be a valley betwixt theſe 
mountains, the water is conducted from 
the higheſt to the ſummit of the loweſt, by 
ſubterraneous Channels, like communis 


_ cating and curved tubes which carry water 


from reſervoirs to places the moſt elevated, 
down to the iſſue which lies the lows 


_ eſt, and allows it to e in form of 2 


e > 8 141 v3 OE. 1 2 
Why, Sits, are there found in remote 
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channels into enen auen 
65 the level of the ſprings. 
3 LADY 'CAROLINE, = 
y, Edward, in the heats of Ritnener 
KA we ſee fointais wig dh dried $A i 
n "EDWARD. 10G): yi 
2 Becauſe thets ſubterrancous waters flow- 
Us too near the ſurface of the'earth, are 
abſorbed in the great heats by the extreme 
| "drought of the ſoil.” Beſides this, a fpritig 
"may be dried up by an earthquake, Which 
deranging the channels of The wer; il 
| force i it to take another courſe. ' „ 
Waters are leſs ſubject to dry up, and 
"are more freſh and more pure, When the 
channels that convey them to the furface bf 
the earth are more diſtant from them; "be. 
caufe then they are leſs agitated,” and leſs 


' *ttonbled' by the external A atid the heat of 


Meine £297 e otnit 
—_ 
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mine 


Sa 4 x 


mine of falt, of which 3 have carried off 


a great quantity of the particles. fe 


Some fountains petrify certain bodies, 


becauſe. their waters are charged in the 
earth with grains of ſand and extremely 
minute ſtones, which ſinking into the pores 
of the bodies that encounter them, through 


the agitation of the waters, immerſe them 


without their being able to diſengage.them- 

_ſelyes, Theſe bodies then become more 

_ maſſive, more. ſolid, and harder. Hence 

the name of petrifying fountains. 

I ̃ bere are ſome rivers which in . 
- four hours change iron into copper, and 


fountains that require only five or fix hours 


to change copper into iron: The reaſon 


is, that their waters in different mines have 
: impregnated themſelves with. particles of 


| copper or of iron, which,. penetrating | like 
little wedges, inſerted and fixed in the in- 


_ terſtices of the bodies, detach a great quan> 
ty of their particles from them, of which 
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they affurme the” place, an nd become either 
„ CAROLINE. | : 
here is, Sophia, at Senlis, A village 
near Chevreuſe, in France, a public foun- 
ain, the water of which cauſes the falling 
out of the teeth without pain or e 
e poſſibly happen? 
ICON SOPHIA. 


LED and [by iis in means bebe? loaded 
With ſpirits of nitre, with long, round, and 
Pointed corpuſcula, which may very eaſily 
Teparate the teeth from the Toots, and be 
the cauſe of the effects produced 50 this 
Water. : TS 
Po Sn wh "LADY bre | 
11 1 18 related by travellers, ane that 
nere is a fountain in China, the Water of 
- which towards the top is very cold, but fo 
har: At en bottom, chat a n 150 ſcarce! 1 


—— co 
— 


r 


= ” 


. his hand, in it. What « can be the 


cauſe of this ? 
© FREDERIC. | 

This water muſt flow through oily places, 
* it becomes impregnated with the 
corpuſcula of oil, acids, ſalts, and alkalis 3 
all of which are adapted to ferment toge- 
ther. It then becomes heated; and the cold 
towards the top, when the bottom is hot, 
proceeds from the fine particles being agi- 
tated and worked up to the ſurface, which 
very eaſily diflipate in the air; and that 
[thoſe of the bottom, being retained and kept 
gown. by ſuperior ones, unite their forces, 
and hence ts the aten that cauſes | 

Jin bets; 
| LADY CAROLINE. 
17 f is ſaid, George, that the waters of 
h ſome, fountains are cold by day and hot i in 
the night. How can this happen? 0 
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Ik The ow 93 the day renders the particles | 
of the: 9 and exhalations tos minute, i" 
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and too ſoon diſſipated to cauſe any ſen · 
| Gble agitation: the cold of the night, on 
the contrary, condenſes and ſtops them, 
re- unites them, and thereby puts them in 
a ſtate of giving to the ſenſe of feeling, by 
their agitation and violence, ſufficient 
power to cauſe the hear that is then ex- 
perienced. F e . 
Ib CAROLIN k. 
| | There is a fountain in Germany that 
*emits fire to the height of three feet, as 

Toon as fire is held one foot above its ſur- 
face. What iS the reaſon of this, * „ 
KITTY. So 
The light i and volatile a « 
ſulphur and bitumen, with which in its 
courſe it becomes charged, iſe, flutter 
upon the ſurface of the fountain, and in 
taking fire at the approach of the flambeau, 
ſpread flames over the top of the water. 
The ſame thing does not happen i if any 
portion of this water be removed from its 
| Os ſituation, . the en 
8 e 
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particles exhale and re in the ne 


of ſuch a motion. 


' LADY CAROLIN E. 7 
Why, William, are certain fountains 
OE 5 
eek "WILLIAM. 


If the rays of the ſun, interrupted by the 
points and prominent parts of rocks, give 
= many checks to the ſnow which ſupplies 
the waters of ſome ſources, this ſnow, 
melted at different intervals, muſt pro- 
duce interrupted flowings, or 1 cw. a 


ſources. 
LADY CAROLINE, | 


Experienced miners, Elizabeth, have al- 
moſt always remarked, that wherever they 
found water under ground, they likewiſe 
had air with it; but when this laſt failed, 
they could no longer draw breath, and that 
their lights went immediately out. Whence & 


can Proveny this air IN 
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N RUDIMENTS or REASON, | 
5 ELIZABETH. | 
| The apertures that introduced the water, 
at the ſame time admitted the air mu equal 
liberty. h 7 

The dune workmen, in many mines, | 
ſcmell very far below ground the ſweet odours: 
of flowerets and ſhrubs; becauſe the waters 
that have waſhed the mountains and bathed 
the meadows in the ſeaſon of their bloom- 
ing, flow afterwards under ground in hol- 
low tracks, and charge the air that they 
bring with them, with the picits of odori- ; 


ferous herbs over which they have flowed. 


| LADY CAROLINE. 

Why are the waters of many public 

bathing pow found hot? n me, 

. ol | on 

| HENRY. 

This heat comes from fumes or ſub- 
terranebus vapours, ſuch as we perceive in 


tte bottoms of very deep mines, or from 


ſome mixture of minerals, as iron or ſul- 
phur, Met, IF _ reciprocal Thock, | 
2667S. e ercite, 


. waters. 


| ON WATER, © 75 
| ce, in n rolling with the water, the fire 
which they contain. 
LADY CAROLINE. 
Why, Fanny, does not a mineral water 
- heak as quickly over the fire as common cold 
; water } | | 
FANNY: 
' Becauſe the heat that the mineral water 
brings from the boſom of the earth conſiſts | 
only of light vapours, which the impreſſion _ 
of the fire at once diſſipates. 
Mineral waters do not burn the tongue, 
| although common water heated to the fame 
degree as theſe, burn it: this is owing to 
the vapours that produce the heat in mi- 
neral waters being more fine than the par- 
ticles of common water, which have leſs 
power to ſeparate the parts or fibres of the 
tongue. Mineral waters that are loaded 
with ſulphureous parts, may ſpread upon 
the tongue plentiful layers of them, which 
render it inaccelible to the heat os theſe 


H 2 Mineral 


6% RUDIMENTS OP REASON. 


Mineral waters, however, that do not 
burn the tongue, burn the hand, becauſe 
the particles of ' ſulphur do not ſo eaſily ad- 
here to the hand; or, on account of the 
different texture of the pores, the hot va- 
pours inſinuate themſelves with more vio- 
- lence into thoſe of the hand. | 

LADY CAROLINE. 

.  Whence, Mary, . the Sg effects 
| = mineral waters? 1 | 

1 MARV. e mo 
ont the diferent patidles with which 
- Fog are charged, caleulated to render the 
blood clear, facilitate its circulation, and 
diſſſipate obſtructions. Certain mineral wa- 
ters are pernicious, becauſe they contain 
corpuſcula of a quality to tear the fibres of 
the body, to thicken and 9852 22 blood, 15985 
| vo. cauſe igang oe 
| LADY CAROLIN E. 
e as it, Edward, that freſh 


water is ſometimes found at the bottom of 
the ſea? 


EDWARD. | 


ON WATER, | | 77 
EDWARD. 
This water is that of certain rivers which 
are brought into the ſea through ſubterra- 
eus paſſages. 
LADY CAROLINE. 
In certain rivers, Sophia, are found 
ſmall ſpangles of gold, ſilver, &c. . 
come thay ? | 
> SOPHIA, 
The water in paſſing through different 
mines becomes charged with theſe bodies, 
LADY CAROLINE. 
Why, » Frederic, does the Nile uy 
overflow Egypt? 
- FREDERIC. 
| ee to the obſervations of travel- 
lers, Abyſlinia, where the Nile takes its 
| ſource, is full of mountains. It conſtantly 
rains there from June to September. The 
vapours raiſed at this time by the heat of 
the ſun ſituated in our tropic, are carried 
towards theſe mountains by the north winds, 
are re- into large drops by the cold of 
| H 3 the 
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the ſame mountains, and there fall in 
rain. During this time, the Nile receives 
- ſtreams, torrents, and rivers, which, over- 
| t pour down from theſe mountains; 


11 then ſwells to a prodigious height, and 
at laſt, by its inundation, moiſtens the ſoil, 
waters the face of the whole country, and 
depoſes there its ſalts and fat rich earth: 
hence the overflowing and fruitfulneſs of 
| Egypt. | | 
LADY CAROLINE. | 
What cauſes the ſaltneſs and bitterneſs 
of ſea-water, and oo ſea-ſickneſs, 


George ? 


N | GEORGE. Oh 
ctr from the ſalts which the ri- 
vers and floods bear away with them, and 
from ſalt mines that are frequently found 
at the bottom of the ſea. | | 
Wo muſt attribute the bitterneſs 8 of 6. 


water to the bitumen with which it is im- 


pregnated; ſince it is no longer ſo when 
this is taken away. 
On ſea we e great ſickneſs, 


cor- ; 


NS 


' ON WATER. 7 
and agitation of the inteſtines, becauſe the 
corpuſcula of ſalt and bitumen too ſtrongly 
act upon the body, ſearching and diſturb- 
ing the internal parts, ſtopping the courſe 
of the ſpirits, and diſtending the fibres. 
This is what we call ſea- ſickneſs. 5 

| LADY CAROLINE. | 
In ſea voyages, Kitty, freſh water alter- 
nately corrupts and purifies ; in the courſe 
of three months, this change takes place 
three times. When it ſpoils, it is full of 
\ ſmall worms; when it becomes again ſweet, 
theſe worms diſappear. Every time that it 
ſpoils, there is a new ſpecies of inſect ſeen. 
in it. Account for this. 
has KITTY. 325 
The freſh water which is put into the 
barrels, is charged with the eggs of various 
inſects. The heat of the veſſel hatches 
them: they become a ſwarm of ſmall 
worms, and hence the water is ſpoiled. 
Soon after this they die, and the particles 
of them ſeparating, are loſt in the water: 
it then becomes ſweet by retaking its firſt 
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ſtate. After this, the heat gives riſe ta 


others, from the eggs of another ſpecies of 


apimals, which require a certain degree of 
time and heat, as did the firſt ; the water 
. is then ſpoiled a ſecond time. Theſe like- 


wiſe very ſoon die, and the water reſumes its 
former goodneſs. The heat then produces 
a third kind of iuſect; and hence the ſuc- 
Sk of different animals, and the viciſ- 
ſitudes of corruption wo purity of wi 
en 
All this may PR We hin throwing 
into a barrel of freſh water a very ſmall 


quantity of ſpirits. of vitriol; or rather by 
- waſhing it in hot water, and burning in 
itt before we fill it a ſmall piece of ſul- 
phur; becauſe ſpirits of vitriol and ſulphur 
render theſe eggs fruitleſs, kill the inſeQs 
before they appear, and preſerve the water 
perfectly freſh. through the whole of a e 

| Voyage. | 


DS | LADY CAROLINE. ot 
| Whence, Willa, ariſes the different 
te tage 


ON WATER, | 31 
taſte we experience in rain water (though 
caught in very clean veſſels, without hav- 
ing paſſed over the roofs of buildings, or 


through gutters, ) when compared to any 
other ? 
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WI ILLIAM. 
ron the heterogeneous particles that it 
imbibes in the atmoſphere, which is al- 
ways more or lefs Charged with a ex- 
halations. 
After having ſettled, it improves and be- 
comes more like other water; becauſe if it 
be not covered up, it purifies itſelf in a very 
ſhort time of its heterogeneous particles, 
the greateſt part of which are — 
volatile. e oe 


LADY CAROLINE. 
Ho does it happen, Elizabeth, that 
; the heat of the water upon the ſummit of a 
mountain is leſs ſenſible than that in a 
plain, or in any other ſituation that is 
lower ? : 


ELIZ A. 


: KUDIMENTS op. REASON. 5 
e 
From a ſmaller quantity of fire being x re · 
quiſite to heat water, when it is leſs preſſed 
by the weight and ſpring of the air. Now, 


upon the mountains, the air being more 


rare fied than in lower ſituations, it makes 
leſs reſiſtance to the fire, and gives it a 
freer paſſage; while that of valleys making 
a greater effort againſt the column of air, 
which is higher and conſequently more 
+ heavy, re- aſſembles and acts with ſo much 
the more force upon the water. | 

| LADY CAROLINE. - 

When a certain quantity of ſalt is thrown 
into a veſſel full of water, how happens 
it, Henry, that this laſt does not run over 
the brim? | „ 

HENRY. 

3 the particles of the ſalt FR 
themſelves in the pores of the water, and 
occupy only thoſe parts of the fluid where 


vacuities were found, or which were only 


filled with bodies foreign to the water. 


LADY 4 


. U 
— d % 2 * — 


— 


ex WATER. _ 83 
LADY CAROLINE. 7 
If we mix five or ſix ounces of ſal ammo- 


niac, powdered, in half a pint of pure freſh 
water, in proportion as the ſalt diſſolves, 


the water becomes extremely cold. Wh y 
fo, Fanny:? 
| FANNY. 
By the reciprocal penetration of the wa- 
ter into the ſalt, and of the ſaline particles 
into the pores of the water, the parts of fire 


are driven about for ſome time; which, in 


whatever it conſiſts, ſlackens this ſpecies of 
motion, and depends entirely upon itſelf 
for production and exiſtence. This au- 
thoriſes the conjecture that there are cer- 


tain cold fermentations which exhale from 
hot vapours, and which by this effect ſeems 
to indicate that fire ſtrongly chaſed from 


bodies that mutually penetrate each other, 


carries off with it the moſt ſubtile parts of 
them 1 Fl 


"The ſea is ſalter in hot than in cold ooun- 
e "= 


05 4 does the offi oftice of a ſponge, and form that 


* 


. RUDIMENTS OF REASON. | 


tries, becauſe the. water holds ſo much the 
more ſalt infuſion as it is warmer. 
We ſee at once, that the pores of this 
fluid, dilated by heat, become much larger, 
þ and conſequently contain much more ſalt. 
Water, therefore, muſt be ſalter in the 
ſeas of hot countries than in thoſe 0 any 
other. 5 „„ 
IAD CAROLINE. 
Lou delight me, Fanny, by your ra- 


tional, true, and explicit account. Now, 
Mary, tell me, if you can, why we ſee the 


water of certain wells fume in winter and 
not in ſummer 3 | 
MARV. : 
When a veſſel contains water warmer 
than the air that ſurrounds it, the fire which 
exhales from it carries with it the parts of 
the ſurface that are expoſed to its attack. 


Tneſe ſmall maſſes, thus detached, - riſe or 
= 8 extend as much by the impulſion they have 


received as by the ſuction of the air, which 


kind 


„ 


A, 


— 


ON WATER. 


Eind of vapour that we call fume, which i is 


fo much the thicker as the air is colder and 
fitter for condenſation. This is the reaſon 
that we ſee water freſh drawn from wells in 
winter, ſend up a ſteam or vapour, In 
ſummer this effect does not take place ; for 
when the heat of the atmoſphere is greater 
than that of the well, the fire, very far from 
exhaling from the water, on the contrary, 
enters into it, and even could the vapour 
aſcend, the heat which reigns in the air 
would only ſubtilize it, and render it in- 
ſenſible to us. 
LADY CAROLINE. 

Why, Edward, does the water of lakes 

and marſhes evaporate quicker, and in 


greater quantity, than that of rivers and 


other current ſtreams? 
EDWARD: 
9010 the ſurface of the waters of the 
firſt is longer, and more expoſed to the 
rays 15 hom, ſun than that of the latter. 
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Ip CAROLINE. 
What is it, Sophia, that produces the 


noiſe and hiſſing which water generally 
| makes when It begins to boil ? 


| SOPHIA. 
” This 3 is cauſed by the bubbles of air which 
the particles of fire raiſe up and impel from 
the veſſel that contains it. When this air 


is gone out, we only hear a dull kind of 


noiſe produced by the parts of water thrown 


vp. by the fire, which again fall by their 
own weight. The noiſe is more or leſs 
loud, as the veſſel happens to be made of 
| earth or metal, which laſt is of courſe 
more ſonorous. f So 


54 LADY CAROLINE. . 
Whence comes it, Frederic, that when 


# a cook throws into a frying-pan (particularly 
il it be very hot) fiſh, or any moiſt pulſe, we 


hear crackling for ſome time, and the boil- 


ing oil very often flies out upon the hands 


and face of thoſe Who happen t to be too 


Ar: it ? 


ON WATER. $7 
FREDERIC. 
Fat ſubſtances ſupport a greater degree 
of heat than water would do, without eva- 
porating. When the particles of this enter 


into the frying- pan, they are at once tranſ- 


formed into vapours, and ſuddenly dilating, 


make the oil by which they are on all ſides 


enveloped, ſpout from them. 
1 5 LADY CAROLINE. 
How, George, is ice cauſed ? 

GEORGE. 
When water does not contain a ſufficient 
quantity of fire, which is the general cauſe 
of the fluidity of bodies, its parts, touching 


each other too cloſely, loſe their reſpective 


mobility, attach themſelves the one to the 
other, and form a ſolid tranſparent ſub- 


ſtance, which we call ice; and this paſ- | 
ſage from one ſtate to another js called 


a congelation. 
LADY CAROLINE. 


Why, Kitty, does a glaſs 1 in which water 


is ane, break ? 
12 | KITTY, " 
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\1 (KITTY. 

her air that is in the Aer as long as 

it occupies only the pores of this element, 

that is, the vacuities or ſimilar ſpaces, does 
not increaſe the volume of it; but as ſoon 


as it is changed into ſenſible globules, when 
by congelation the parts of the water draw 
to each other and chaſe it, this interrupts 


the continuity of the maſs, and makes it 


become much larger. Hence the external 


ſurface of the glaſs ſwells, becomes con- 


vex, and being at laſt overcome by the wa- 
ter mas converted into ice) or TING 


- -LADY /CAROLINE. J 
The ſame water, William, in * fo 


of ice, weighs leſs than in its See 1 — 
= + me the reaſon of this. 25 


WILLIAM. | 
Tbe inereaſe of volume gives to ice 


that lightneſs which makes it ſwim; for 
one body is lighter than another, when with 
an equal quantity of matter its * be- 


e er. 


6 


ON WATER, 3g 


LADY CAROLINE. 
It is fila, Elizabeth, that melted i iron, 
the inſtant it loſes its liquidity, increaſes its 


volume in the fame manner as water 


changed into ice. How can this happen? 
© ELIZABETH. 
It is occaſioned by an 3 arrange- 
ment of its parts. The moment that theſe 


are fixed by ſudden cold, a very intenſe 
heat being neceſſary to convert this metal 


to a liquid, and a very ſmall degree of cold 


fufficient to make it loſe that liquidity 


again, its parts preſſed one againſt the other 
are already no longer in a ſtate of fluidity, 


although they may be ſtill flexible enough to 


ſink, nearly in the ſame proportion as the 
fire evaporates, and the motion flackens.. 

Implements caſt from this matter are 
commonly very expenſive, becauſe, in- 
ſtead of quitting the mould like other metals, 


it on the contrary unites itſelf to it as one 


| body, 


13 LADY 
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LADY CAROLINE. | 
How, Henry, did the hard froſt of 58 


kill trees of great ftrength and of EF long 
ſtanding a 


FAN NV. 
Becauſe it ſurpriſed them at a time when 


g they had thoroughly imbibed the water of A 
| thaw: now, this water having frozen in 
the ſmall channels, dilated them, removed 
the fibres which obſtructed it, and broke 
them. Theſe trees were the oldeſt and the 
ſtrongeſt; on which account, their fibres 
being much leſs flexible than thoſe of later 


818 great numbers periſhed. 


LADY CAROLINE. - 
Water frozen in the barrel of a gun 


ſometimes burſts it ; water, in the ſame 
ſtate raiſes the pavements of ſtreets, and 
_ burſts the tubes of fountains when we uſe | 
not the precaution to empty them; nay, it ; 
will even burſt a veſſel of copper, the force 
— neceſſary to do which, Muſſchenbroek has 
cCalculated as equal to that which is capable 


; ; 3 
. 80 
* : | 
5 __ * 


of lifting a de of 27,720 noun 
Whence proceed theſe effects, Fanny? 

1 FANNY. U | 
From the water, by freezing, increaſing 
its volume; and the air gathering into 
bubbles, is, without doubt, the. immediate 
cauſe of this increaſe of volume; ſince, 
without this interruption, the water would 
.eccupy leſs ſpace; things, however, would 
be thus, though this air made no effort to 
extend itſelf ; but it gathers ſo much the 
more into theſe bubbles, as it comes out in . 
greater quantity from the pores where it is 
naturally lodged. The expanſion of vo- 
lume, therefore, proceeds from the ſame 
cauſe, whatever it may be, that contracts 
the pores of the water and condenſes it: 
now that which condenſes water, and makes 
a body become hard, is what hardens other 
| bodies when their fluidity 1s unſupported by | 
ſome internal cauſe; and we know by 
many common inſtances with what power 
it acts: for the condenſation of water is 
9 more 
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more powerful and more quick, as the cold 
is more intenſe. In like manner, ice muſt 
be more full of bubbles of air, to have a 
greater volume, and to be able to make a 
ſtronger effort, which 7 Lats rewe _ 
\  - common experience. 
LADY CAROLINE. 
Why, Mary, does water begin to ns 
firſt upon the ſurface ? 
3 e 
Result the cold which produces freez® 
ing, comes from the atmoſphere ; and 
this cauſe cannot have its effe& at the bot- 
tom, without firſt freezing every thing that 
is above it. It is therefore improperly ſaid, 
that ice comes from as Sa wgccal of the 
water. SOR Þ 23 Ton 6 
IAbx CAROLINE, 
The middle of a great river, which we 


call the ſtream of the water, never freezes. 1 
8 is this, Edward? 


ON WATER. TY 
TE EDWARD. | 
Its motion being irregular, and as it 
were by leaps, the parts which ſhould at- 
tach and unite themſelves together, are 
never two inſtants at a time on the ſide of 
each other, ſo that the froſt has not time to 
kx and congeal them. 
IA CAROLINE. 
How comes: it, Sophia, that the ice of a 
river that is frozen is not united like that | 
of a Jake? And why do we 2 ſee 
piles of ice heaped one upon the other? 
Sod 217 eee rA. 
A Seat river is never entirely frozen, 
cept when the arches of a bridge or ſome 
other obſtacle ſtops the heaps of ice that are 
| borne by its current, and which have there- * 
: by opportunity given to unite, and ſolder 
: as it were themſelves to each other. 
Ib CAROLIN R. 
Pure and clear water, Frederic, freezes 
in * much ſhorter time, and becomes a 
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great deal harder than. any other... What is 
the reaſon of this? 5 ä 
RE DRRIC. 


7 3 in pure water, there i is nothing 
| uh make up for the Joſs of the fire, and to 


' hinder the parts of it from approaching; 


now we know that the congelation of the 
water is only a cloſer and more intimate | 
union of its parts, occaſioned by the ab- 
ſence of the fire, which before kept them 
dliſtinct wn each other, and 1 in a Rate of 
mobility. 

Salt water 0 wh. more difficulty, 
becauſe the parts of the ſalt oppoſe the union 
of thoſe of the water, which, in their turn, 
binder the ſalt from agg hard, by 
their fenflency to ou n | It Sts 
moiſtens., „ 

The ice of falt water i 1s not t every Eo 

| equally ſalty and the middle does not freeze 
at all, or only takes 2 very flight con- 
ſiſtence ; this is owing to the ſaline particles 
gt laſt giving up to the force that condenſes 
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* 


_, the water and contracts the pores of it, en- 
- tering into the portion that i is ſtill liquid, in. 


the ſame proportion as they are compelled to -- 


| | abandon that which becomes ſolid. Thus 
the middle is too much loaded with a 8 
T and freezes leſs. | 


| 15 LADY CAROLINE. 
"What is the cauſe, Wa of the north | 


. ſeas freezing very deep ? 


- GEORGE. 


They are expoſed to colds of much longer > | 
duration, and much more intenſe than thoſe. | 


of other climates ;, add to this, that their 


waters are commonly leſs loaded with 


fait. 


LADY CAROLINE. | Sg 
Why, Kitty, is the dirt of the 5 


when it begins to freeze, a e leſs hard 
| than ice? | 


. "KITTY: 


5 The water is mixed with a great quan- 
tity of earth, which makes its congelation 


much 
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much more difficult, by "en ary the 
Aqueous particles from joining together. 
| LADY CAROLINE. 
Why, William, do ice creams, and 
bother delicate preparations by ice, require 
a much greater degree of cold to freeze 
5 than common water. Ges 
WILLIAM: | 
Pa they are always charged with 
ſugar, or rather ſpirituous ſugar, which 


does the office of ſalt, and keeps the PR of 
the water di ſunited. „ inn 


When their freezing is only to a 48555 


of ſimple congelation, ſome of them are 
ſenſibly colder than others, though all may 
have had the ſame degree of cold neoeſſary 


for freezing; becauſe theſe liquids carry 


more or leſs ſugar, one than the other, 
and likewiſe as N are more or leſs ſpi- 
| rituous. 8 5 | ” Ps ws 


Ia CAROLINE. - 


The water of a ſtanding pool, mixed 


N : with ſaline N e * f 
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ther of animals or vegetables, which cor- 
rupt and there freeze, very often repreſent 
ſingular figures reſembling the works of art, 

and even thoſe of nature, What produces 
"this effect, Elizabeth ? 355 


EIIZABETH. oy 
"Mi parts of the ice are arranged rela- | 
tively to each other, and to the quantity *” 
and order of the foreign bodies that are 
mixed with the water, and which inter- 
rupt or more or leſs retard congelation : 
or rather, they are the tracks that the par- 
; ticles of fire have taken, which evaporated 
-in proportion as the water ow its ful. 
|: dity. a | | 


5 LADY CAROLINE. | 
f Fruits that freeze in bleak winters, when 

, a thaw takes place, loſe their flavour, and 
— wa often become rotten. "" 5m ſo, 
5 MAR. 

d "Becauſe their j juices conſiſt in a en part 
i- nl RT" freezes and diſcompoſes 
or. £2! | K theme 
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them: the aqueous particles become ſmall 
voluminous pieces of ice, which break and 

© burſt the little veſſels in whach they are 
incloſed. 


T Ap CAROLINE. 7 
Why, Fanny, does meat that has been 
. frozen eat more tender than other meat? 
FANNY. | 
Docs the particles of ice formed from 
'- _ thoſe of the water, have removed (in dila- 
ting by the fire that roaſted the meat) thoſe 
fibres, the union of which conſtituted the 
hardneſs yl „ 
| © LADY CAROLINE. 
In countries that are intenſely cold, the 
inhabitants ſometimes experience the dread- 
| ful calamity of loſing their ears and noſes. 
5 What c can be the reaſon of this, Edward? | 
e ene © "ROW AND->: 

Te hutiours frozen by the a Goell 
and diſtend the organized parts; or rather, 
their principles remain diſunited, when 

heir Oy: comes back. to the parts to 
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which it agrees, before the veſſels that have 
peen forced become conſolidated. It is for 
this reaſon, that in order to thaw them, 
they hold them ſome time in ſnow before 


they expoſe them to a warm air, which 


gives time for the parts to reſume the order 
which they have loſt. | 
LADY CAROLINE. 

Why, Mary, are the ices of Greenland; 

and thoſe of almoſt all the north ſeas, of 


a blue colour, approaching a little to a 
| "FER 2 


MARY. 
This colour way be occaſioned in ſame. 


degree by the condenſation and thickneſs of 


the air, which, reflecting the ſolar rays in 


aà certain manner, may produce it: on the 


other hand, it may proceed from the quality 
of the bottom af theſe ſeas, particles of 


Which may be detached, and mix with 
their waters, as It happens in many in: 
5 Pane Fo : 
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| LADY CAROLIN E. 
We encircle with ground ice or ſnow, 


the ball of a ſmall thermometer, placed in 
a veſſel ; then wait till the fluid be fixed to 


the point of congelation. We now throw 
upon the ice an ounce or two of any kind 
of ſalt. A ſhort time after, the bottom of 


the veſſel is immediately covered with ſalt 


water, and the liquor of the thermometer 
deſcends below the fixed point we have 


mentioned. Ex this WY F re- 


deric. 


FRE DE RIC. STE 
The cooling of the ice by the mixture of 
the ſalts is effected nearly as the freezing of 


water. Humidity penetrates the ſalt, divides 
it, and enables it to do the fame thing in 


regard to the ice. The two ſubſtances mu- 
tually penetrate each other as they melt, 
and the parts of one rapidly running through 


. the pores of the other, drive out for an in- 
. teryal the matter of the fire W hich is. ſtill 


chere; 4 


. ON WATER. | . 10 
there ; ; and thence ariſes a great priyation of 
heat in the mixture. 


LADY CAROLINE. 
j If fire be the general cauſe of fluidity, | 


and water become i ice only when it is deſti- 
tute of i it to a certain point ; how can it be 
| that a greater want makes the ice liquid ? | 
3 Tell es George, | 
3 | GEORGE. 
; It is not becauſe there is leſs fire in a the 
5 ice that it becomes water, but becauſe we 
ſubſtitute for the fre that comes out of it, 
and which continues to exhale, another 
1 ſubſtance that lodges betwixt its parts, con- 
f tinues to exhale, and renders them move- 
” able in proportion one to the other. 
. | Though fire be the general cauſe of flui- 
* dity, it is not the only one that can give 
, "riſe to and ſupport this ſtate: it is ſuf- 
zh cient that an interpoſed body ſhould hin- 
if der the parts of a ſubſtance from joining, 
in and that people ſhould not make uſe of it 
©) 


as à common link. This body becomes 
| 5 imme 
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immediately a fluid, whatever degree of cold 
it may have beſides : it is thus that ſpirits of 
wine, ſalt, nitre, &c. mixed with a ſuf- 
ficient quantity of water, hinders: its con- 
gelation, and reſtores ta it its fluidity after 
having loſt it; the alt, thoroughly divided 
2 diſſolution, produces the ſame Lan ang 
for the ſame reaſon. 1 
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e "THE EIGHTH CONFERENCE» 


ON COLOURS, 


SIR THOMAS. 
AM now, my dear children, about to 
diſcuſs a beautiful and intereſting ſub- 
ject, that of Colours. It will inſpire you 
with ſublime thoughts, and you will be 
amazed at the eie of the knowledge you 
are about to acquire. The definitions and 
illuſtrations which I ſhall now enter upon, 
will enable you to anſwer the queſtions 


Which Lady Caroline may put to you, with 
as much preęiſion and accuracy as you - 
have exhibited throughout the former Con- 


| ferences, 
Definitions, 


| ift. Deſcartes and Malebranche 1 5 


| med to ſay, that colours were only modifi- 


— 


cations 
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cations of light. Deſcartes Wanke that 
they are relations of the ſtrait motion of 
celeſtial globules, and of their circular mo- 


tion round their center. If this circular 


motion be a great deal more rapid than the 
other, the colour is red; if the circular 
motion be but a little more rapid, the co- 
lour is yellow: if the ſtrait motion, on the 
contrary, be much more rapid, the colour 
is Blue: if it be but a little ſtronger, the 
colour i is green. 

2d. According to the hypotheſis of New⸗ 
ton, which. ought to be preferred to all the | 
inventions that had preceded him and have : 
followed him, Colours are à very parti- 
cular diſpolition of luminous rays, adapted 
5 10 give the perceptions of red or yellow, &c. 

| Every ray takes the name of the colour 
that it bears : > not that it is really coloured, ; 
but that it occaſions one 5; han rather 
than another. er 
ad. According to the Gigs author," one 

ſpecits of rays produces in the organs vibra- 
| 7 tions 
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tions of a certain magnitude, which ul in 
the ſoul a ſenſation of a certain colour; in 
the ſame manner, nearly, as the vibrations 
of a certain magnitude in the air give riſe 
in the mind to a ſenſation of a certain ſound. 
For inſtance, the rays of one ſpecies chat 
produce the ſhorteſt vibrations, ſhew the 
violet colour; the rays of another ſpecies 
that produce vibrations the moſt expanſive, 
give the red. The firſt are the cauſes of 
ſhort vibrations, becauſe they are com- 
pounded of the ſmalleſt corpuſcula. The 
laſt of theſe, having leſs force than the 
others, make leſs impreſſion. Thus, the 


AW - 


oP 


- WU wich that they give riſe to, is the moſt 
1 gloomy and feeble of colours. The ſecond 
c ccaſions the moſt extended vihrations, be- 
1 cCauſe they haye larger corpuſcula, which 


5 | having more ſtrength than the others, make 
2 a ſtronger impreſſion. The difference of 
| ſize i in the corpuſcula of other rays makes 
hs the difference of other colours. Hence red 

. | Nas, e rays, yellow rays, . 


_- 
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Ach. Newton reckons ſeven principal 
rays or primitive colours : the firſt is red, 


or of the colour of fire ; the ſecond orange ; 


the third | yellow ; the fourth green; the fifth 
Blue; the ſixth purple or e the ſe- 
ben violet. 

We may be convinced by the falowing 
experiment : - | 

Newton made in a ſhutter a ſmall aper- 
ture of one fourth of an inch diameter, 
When a bright ſun ſhines 'on the ſhutter, 
| the rays are received through the orifice in 
a chamber well cloſed up, and tend to paint 
the likeneſs of the fun, or ofa circle on the 
wall oppolite, or on a white ſheet, or on a 
fcreeti deſtined to receive them. If near 
this hole you place before the rays of the 


ſun the ſide of a priſm, that is, of a trian- 
gular ſolid of chryſtal well choſen, very 
equal in its ſides, and without ſtreaks, the 
figure which the rays form on this occafion 
upon the linen is no more round as be- 
Lore; it preſerves the ſame width, but it 
| becomes 
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becomes, very long, terminated by two ſtrait 
lines in its length, and only round at the 
two extremities. Toward one of the ends 
of this figure, we ſee the moſt beautiful 
red, then the orange, afterwards the yellow, 
the green, the blue, the indigo or violets 
Theſe ſeven colours are not ' preciſely cut, 
but we ſee between them delicate ſhadow- 
ings, that bear a reſemblance to the neigh- 
bouring colours on the end, and which are 
7 nearly blended into one. 
| sth. After having carefully examined 
| | this ſingular figure, the diſcovery we make : 
2 is, a compound of rays of different colours, | 
k and which being in themſelves of different 
, natures, undergo folds, all of them different 
in the priſm, and then remove differently . i 
from themſelves, in ſuch a manner as to 
7 fall upon the linen at points unequally diſtant -- 
Ee | from thoſe to which they ſhould have 
i gone, if n had not been broken by ne 
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From the mixture of the "ſeven rays 
_ ariſe all the colours of nature, and the whole 
of them re- united and reflected together 


from the ſurface of an object, produce the 
-* » whiteneſs; and we only call them red, 


green, &c. becauſe the rays make ſuch and 
ſuch an impreſſion upon the retina, whe- 


ther it be becauſe the globules of the rays 
are of different ſizes, or that they may have 


a different motion. And not only refle&- 


ing ſurfaces have their pores filled with 
light, to reflect that which falls from 
above; this light in coloured ſurfaces i is of 


ſuch or ſuch a ſpecies, and by that means 


Capable of receiving and of reſtoring to ſimi- 


lar globules the motion that is moſt pro- 
per to them. Thus cochineal dyes red, 


yet not of itſelf,” but becauſe its particles, 


divided and lodged in the pores of wool, 


dre like ſo many ſponges imbrued with red 
| light, adapted to re- act againſt a ſimilar | 
' light, and upon which the rays of a differ- 


Ls £ 
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ent nature are deadened and extinguiſhed 


by the want of an effectual re- action. 


th. Let us conceive tranſparent bodies 


that have colours, not as ſimple ſieves, but 


as little beams of which the meſhes contain 
ſome particular ſpecies of light, adapted to 
receive and to tranſmit, beyond the motion 
communicated to it, by rays of one and the 


ſame nature. The pores of red wine con- 
' tain a ſeries of globules, which, ſtruck by 


a compound light, only receive and tranſ- 
mit the motion that belong: to the rays. . 
that colour. 

I ſhall now reſign to Lady Dal the 
taſk of illuſtrating what I have been ſay⸗ 


ing, and hope that theſe preliminary ob⸗ 
ſervations have already prepared your minds 
for the explanation of what her e P.. 


ys Ong to you. 


8 LADY. CAROLINE. xx. 


There are found, Gs in certain : 
places, ſtones, generally of the ſize. of a 
hen's egg, of an irregular round bgure, : 

+Ybr 1H. © L their 


; 
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their colour grey, and in their nature ſome- 
thing like tale (a tranſparent mineral, of 
- which a curious white-waſh is generally 
made.) This ſtone, or any other that may 
\ De ſubſtituted i in its place, having been cal- 
1 cined in a coal fire, and kept in a box in- 
ternally covered with cotton or flannel, we 
expofe to the free air and open day during a 
few minutes, but placed in the ſhade: we 
afterwards take it out of the box, to be ſeen 
in a darkened room; and that the experi- 
ment may ſucceed better, it is proper that 
thofe who are to look. at it ſhut their eyes 


dr few minutes before, or ſtay in the 


room till it is ſhewn. The ſtone! then 
will appear luminous like a piece of iron 
reddened by fire, and beginning to extin- 
guiſſr. This light laſts, a few minutes, but 
becomes gradually. more feeble, after 
Which it eee ee ee for 
„ - GRORGE:/ 1G Oh 8 
"The odor ext by ai ne (nid, 
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J recollect, Sir Thomas told us was 2 ha- 
tive of Bologna in Italy) after having paſſed 


the fire, gives us to underſtand that its na- 


tural ſulphureous particles have been diſen- 
gaged from its earthy parts. Theſe ſub- 


tilized particles of ſulphur contain like 


other particles of fire, but with this dif- 
ference, that being very much. diſpoſed to 
obey. the expanſive force of this element, 


their inflammation begins in an- inſtant; 
The mott feeble light of the day is fire ſuf- 


ficient- to give light to this ſtone, which 
placed 1 in the dark produces theſe effects. 


„ LADY CAROLINE.. 


i ifs" Kity, do bodies N to us un- 


4 en different colours? 


Err. 
1. is be che figure of their pores, ws 


dd the confiſtency, the inclination of 


their parts, reflect more rays of a certain 


ſpecies, while they tranſmit the greater 
| part of the others; that is, they abſorb 


* 2 a The 
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The particles of which the ſurfaces of 


bodies conſiſt, may be conceiyed as blades 


of a very minute thinneſs, of different na- 


tures; and as the rays are themſelves en- 


tirely unlike to each other, they do not find 
in all theſe minute blades upon which they 
may fall, the ſame relations and the ſame 


diſpoſitions. One blade, for inſtance, that 
will receive and break the yellow in its 


pores, will totally force the green. Cer- 
tain bodies appear to us red, becauſe they 
reflect and ſend back to our eyes a great 


quantity of red rays. Gold reſſects yellow 


rays, while other rays paſs over them; for 
if we place betwixt the light and the eye, a 
very minute blade of gold, the Aae . 


yerſes it, and appears blue or green. 


A ſurface of a body which in a aa 
inclination would have admitted and bent 
the violet, being N 


fuſes its paſſage, and wholly. reflects it. 


A pigeon, or a pheaſant, cannot make the 5 
e motion n with its head without exhi+ / 


E e 


ays inclined, re- 
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bias, ſometimes litule ſurfaces adapted to 
reflect certain rays; at other times, other ; 


; ſurfaces ene reflect in dünnen 
* ome: liguida there are ane eee or 
7 layers that reflect many more rays of cer- 

e tain ſpecies than of others; which run 
t | through: the mixture, or which are there 
; ahſorbed; hence the colours which we ſee 


8 
„ | ſuddenly riſing. It is eaſy to perceive that 
y Al cheſe ee, may be ws diver- 
it lied... - 
v The ſmall. irreſiſtible _ oh thee Gin 
Ir _—_ of; al bodies may be en N | 
"7 _ I ae ſift the light The 
; rays that may be received and admitted by: 
in the pores of ane ſieve, may be rejected by: 
nt another. The white- is a very fine ſieve, | 
e- Which allows no ray to paſs; the black is 
i dhe largeſt ſieve, and through it every ray: 
flows. Hence it happens, that white” 
2 ſubſtances are more: cool, and leſs 
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calculated to receive heat. It is upon this 
account alſo, that a: ſheet of white paper 
pinned to the bat of a traveller, ſaves him 
From a too great heat, by ſending it off into 


the air; and for the very ſame reaſon, black 


„Colours are 


1 TY 


cloths and all black bodies receive a vaſt 
deal of beat, and ſometimes are upon the 
point of being ed. 0 
the "eſſentially diferentiin 
us, upon us, ban in light, as well as upon 
all coloured bodies. In us, they are very 
different ſentiments, by which we are 
intimately affected in the appreciation ofthe 
appearance of objects. In light, ey are 
> 10 dee darts, Gmple, and diſtinguiſ 
from each other. Upon coloured bodies 
—.— is a very certain foundation to ſay of 


one, that it is red, and of another, that it is 


- blue ; 3 ſince particles that reflect one of 


0 colours are, by the inequality of their 


_ 5 „Aructure, their denſity, their delicacy, their | 
= Os Wale, very Aiken 
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| . e te which conflitue; a ten 
| 20 another Cort. 


W eee in the intricacies 
which you have rendered at once clear oe. 


gi of great acuteneſs. | 


upon the border of a table, diſplays the 1 
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Black is not Pope) a oli t it is a 
prhwtlon of reflected light; and the leſs 
the reflection is, the greater is the black- 
neſs. Some opaque (dark) bodies ſend back 
but a very ſmall quantity of light, the re- 
(pp 6 of which becomes extinct in theſe 

ies by being diſperſed on all ſides 
is eoniirary reflections and refractions; 
and hence, it moſt undoubtedly proceeds, 
that black ane is more OT er e 
han yy AR” I 


Ab CAROTINE: 


obvious, ſhew you, wo ned Kirty, to be a 


A ray of the fun bolt Wg l upon 5 
the ſurface of a tumbler of water, placed 


X ' £ 2 
r Hl or TL 15 


"priſmatic colours at the diſtance of ſome 
e db it; ; this Dy not uſually happen, 
IM excepy 
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excephithe. lights, which, traverſes. the, glaſs, 
be extended A. little. farther, alan! Hs, emer- 
eon. To What, William, may thi 
ee ph 74 1 815 2 FJ, 44 3 15 


a pi - WILLIAM,” „ 
| . naſs;o of water x. ich the e 
. Verſes, zeingbir caſe a true priſm, of; which 


N ted. angle is towards the rim of 
i cha cglaſe; r therefore produce ſimilar 
effects to. thoſe of a, ſolid} piece of glaſs, 
with che ſame form as the water and the 
tumbler; but as the different degrees of 
refrangibility of the rays do, not remove 
them one from the other, hut under very 
acute angles, it is only at 2; conſiderable. 
diſtance; from the enten body, that er 
f are ſuffl * 9 
1 ne own me 1s; eee 3 
can be at the Walk but the border of the 
| ed, e thats in a 
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Diamonds ally, thaſe — 


water, 


H 


e Colours. | . 


water, held in a ray of the ſun, produce by 
their angular cut, avaſt number of ſmall, 


beautifully coloured figures. How does 


pap happen, Elizabeth ? 

-2:..15 BEZABETH,.. . 
From their facets, which form ſo many 
mall priſms. The incident light is di- 


vided into many ſmall ſhootings, which are 


ſtill ſubdivided upon the facets, differently 
inelined from the bottom, and which re- 
flecting from this, fail not to be diſcompo- 
ſed by coming out, if they have not been ſq 


5 by entering. Colours are more vivid in 
' the diamond than in glaſs, becauſe they are 
better ſeparated; the firſt being more re- 
£5 fractive, and its tranſparency likewiſe more 
perfect. The light of a wax taper pro- 
FL duces / the ſame effect, though with leſs * 
{10 ſplendor than that of the ſun. It is for this 
R reaſon that night aſſemblies are ſo favour- 
of able to thoſe parts of dreſs that are orna- 


I . mented with diamonds: ſhootings of direct 
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and more numeraus. 


is leſs powerful than by day, render the ef- 

fects of which we are ſpeaking more ſenſible 
IA CA ROLINE. | a 2 70 | 

Paper dyed blue becomes at firſt a fine 


red, and ſome time after turns pale, when 
it has been waſhed over with aquafortis, 

| weakened by a little common water: nearly 
he ſame thing is obſerved when we apply 
to it any other acid, as the juice of citron, 
vinegar, ſpirits of vitriol, the ſimple diſ- 
: dehnten Wk dite, K. How ee 


e Rs in 6 


dhe ſurface of the paper being freed. by 
their ſize and figure, and thereby become 


fit to reflect red, rather than blue or violet 
rays 3 and as this action remains a certain 


time before. it has all its effect, the red, 


Which at firſt deep and vivid, 
1 y „ N 
4 * 0 % > « 
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runs through many ſucceſſive ſhadowings 


to a colour more weak and pale. 


It is thus that certain ingredients, as 
ſoap, ſpoil variegated cottons, linens, &c. 


by interrupting and diſuniting the compo- 


nent parts of their dyes, which appear un- 
der other colours, and generally without 


remedy. A method to prevent theſe ef- 
fects, in part, or wholly, is, to foak theſe - 


ingredients in a good quantity of pure and | 


clean water, and to beat it well up before we 


put in any of the draperies which I before” 
mentioned for cleanſing; but it is ſtilł ne- 
ceſſary to obſerve, that the dye which we 


wiſh to preſerve, ſhould naturally be of 
itfelf a colour not calculated to ee to che NT 
OR RPE mean to waſh it. 


e e DF CAROLIN NR.. 
At chi! doſe of day, the ſhadows of bo- 
dies produced upon a white wall are of 4 
blue colour. Wee re > the reaſon e of Ns: 


— 


AT * © > Oc 


Ow | 


ss KUDIMENTS OF REASON. 
+FANNY.: -;.- -; 

The 80 of bodies that ꝓroceed from 
the red hue of the: ſetting ſun, which is 
near the horizon, will always be of a celeſ- 
tial blue 5 and for this reaſon, that the 


ſurfaces of all opaque bodies take the co- 


lour of the body which enlightens it; there- 
fore the whiteneſs of the wall being entirely 
- deftitute of colour, it takes the hue of its 
object, that is, the ſun and the heavens; 
becauſe the ſun towards evening is of a co- 
lour approaching to red, as the heavens to 


the blue; and the places where the ſhadows 


are, not being ſeen by the ſun (ſince no lu- 
| minous body can ſee the ſhadow of the 
object it enlightens), as the places of this 
wall where the ſun does not ſhine are ſeen 
by the heavens, the ſhadow reflected by 
them upon the white wall will be of an 
- azure colour; and the ſpot of this ſhadow 
being enlightened by the ſetting ſun, in- 
clining to red, will likewiſe partake of 
this red colour ; that is, the white wall 


takes 


8 . 
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takes the hue in a viſible manner of the ce- 
leſtial blue light of the heavens, and this 
colour appears only in the place of the ſha» 
dow, beeauſe the other parts of the wall are 
illuminated by a ſtronger light, which hin- 
ders the blue from appearing. This will 
take place, though the ſhadow be but faint, 
and on this we may rely when the ſun is 
not too much above his deſcent, or better if 
| ns be deſcended. 
EY. LADY CAROLINE. 

_— Fe what cauſe can we attribute the beau» 

tful red with which lobſters, crabs, and a 

variety of other {hell-hih, are tinged when 
boiled? Tell me, Mary. 
| MARY. 

It may be attributed to ſome change of 
their ſuperficial contexture, which becomes 
fit to reflect only the red rays : a change ſo 
delicate and ſo imperceptible, as not to be 

diſcoverable by the moſt piereing eye, aſ- 
ted 85 the m_ microſcope. 2 _ 


F 
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„ CAROLINE. 

1 take this phial of thin glaſs, which is 
exceedingly tranſparent, and the figure of 
which is cylindric, about an inch in dia- 


meter, and ſeven or eight inches in length; 


this I fill nearly one half with clear wa- 


ter, arid pour upon it as much ſpirit of te- 
rebinth; after which, without moving it 
from the place it ſtands on, I cork it as 


cloſely as I am able. 
You now obſerve, that ſo long as I do 
not agitate this, the two liquors remain one 


above the other, and each of them preſerves 


all its tranſparency. 


I then ſhake for a ew moments the 


bottle, and the two liquors, you obſerve, 
mix in ſuch a way that the water is inter- 
rupted by an infinite number of ſmall glo- 


1 bules of terebinth of a dull and thick white. 


N\ 


How 1 is this occaſioned, F rederic ? bt 
FRE DERIC. | 


The ſpirit - of terebinth, being lighter | 


than the water, remained on the top when 
| your 


„ end a6. 
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your Ladyſhip gently poured i it into © bot- 
ile; and the two liquors, thus ſeparated, 
preſerve the qualities that are peculiar to 
them, and conſequently their natural tranſ- 
parency. But when, by the agitation of 
the- bottle, the leaſt denſe of the two di- 
- vides into ſmall globules, the continuity of 
the water is interrupted, and a mixture 
farmed, of which the parts are heteroge- 
neous as to the denſity ; then the light i is 
Joſt by the irregular reflections and refrac- 
tions which it undergoes in this maſs; ; 
and the reſt, repelled and making its way 
back again, ſhews the mixture under a 
8 appearance. 
„ - JADY CAROLINE, | 
Water beaten in its fall by the wheel 5 
a mill, the white of an egg whipped, and 
in general all mucilaginous ſubſtances, are 
opaque and white. Give me the reaſon of 
this, Sophia? | 
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soPpHIX. 
This happens becauſe the air, which in- 
; a M 2 troduces 
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troduces itfelf i into them in ſmall globules, 
and is mixed with matters much more denſe 
chan itſelf, compoſes with them maſſes, 
the e of which are very different in 
denſity. 9 

: 5 = LADY CAROLINE, | 

Glaſs, ground, cracked, or unpoliſhed, 
which has loſt its pee retakes it, 
like an infinite number of other bodies, by 
deing only moiſtened with water, - Oiled 
paper is very often ſubſtituted for the pane 
of: a window, Why ſo, George 5 

„% ù Ä 

Becauſe we ſupply for. the air which is 
mixed with theſe bodies, or which fills the 
pores and inequalities of them, a liquid, 
of which the denſity x uri nearly to 
theirs. 

We muſt obſerve that the glaſs i is fo much 
the more tranſparent, as it is more thin 
and more poliſhed, becauſe its pores are by 
this ſo much the more e leſs Interrupted, 

and 


wy 


x 


ON coroukg, 5 125 


n 


— I ne et 


ANT Rn wat 


and leſs cloſed; they give 3 an eaſier | 
| paſſage to the rays of light. 
It is ſo much the leſs tranſparent as it a 
thicker ;, becauſe then its pores heing 
more crooked, more obſtructed, and ſtopped 
with ſolid particles, the rs al with more 
difficulty. | 
p Water, when frozen, is very tranſpa- 
XY while oil in this ſtate almoſt wholly 
lofes its tranſparency ; becauſe the parts of 
the water in approaching are ſo arranged, 
the one next the other, in parallel lines, at 
the moment when they freeze, that they 
always preſerve a great number of . pores, 
ſtrait, free, and diſpoſed in every, direction; 
whereas the parts of the oil are intermixed 
In ſuch a manner, that the paſſages of the 
light become tortuous (twiſted or winding) 
and inacceſſible to the greateſt part of the 
ON; | 

1 LADY,CAROLINE., 

In froſty weather, the glaſſes of a car- 
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Triage in which we are ſeated, become very 

dull and obſcured, ſo that we cannot 

diſtinguiſh any object on the outſide. "Une 

Fan be the cauſe of this, William? 

: N WILLIAM, 

It is occaſioned by the tranſpiration of 
| the body, which attaches in ſmall drops to 

| the ſurface of the glaſs, Theſe particles of 

| water, with the partitions of air, ſeparate, 
compoſe a. layer of matter very heterogene- 

ous as to denſity, and on that account very 


| little adapted to allow the light to paſs in a 
right line. What proves that the glaſs does 


not loſe its tranſparency is, that if we re- 
unite the ſmall drops with the hand, or 
lightly paſs a handkerchief over them, the 


glaſs immediately reſumes its former tranſ- 


parency':: it is even a means of preventing 


its becoming any more ſo obſcured, for the 
humidity that ariſes afterwards, only unites 


to that which is extended, and e no 
s! tne form of drops. | 
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7. 85 K do we ſee any thing that 
is black, ſince no kind of light is "reflected 


on bodies of this caſt ? 
FANNY, - 


When we look upon a black body, it is 


not that body that we ſee, but the enlight- 
ened or luminous ſurfaces that encompaſs 
it, and which ſerve as a field: the light 


that they ſend, makes impreſſion upon the 


whole of the fight, except at the place which 


correſponds to the body that we have in 


view. This place of the organ which does 


not receive the light, is circumſcribed and 
terminated according to the figure of the 
black body, which is the cauſe of this pri- 
vation; and it is by this that we are enabled 


to judge of the magnitude, form, ſituation ; 
and nature of it. When we read a book, 


it is not the letters of ink that make im- 
preſſion upon our eyes, but the white of 
Fre Paper that is betwixt them, ſince it is 


from 
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from this that the light comes: we diſtin- 


guiſh them only by the. defects of kane 
which they occaſion, at 46 

Black ſubſtances do not appear to us, as 
ſtains or ſhadows :, a man dreſſed in black, 
and. an animal of this caſt, look very dif- 


ferent from ſhadows. We diſtinguiſh all 


the parts with their reliefs : it is that theſe 


objects are not entirely black, as we may 
imagine chem; the parts the moſt promi- 


nent, and the moſt expoſed to full day, 

detach themſelves from the others by ſha- 
| dings more or leſs clear, and the reflection 
of the light, which, ſhews the mouldings, 
' contours, and projęctions of them. This 


2 is ſo true, that a painter Who undertakes 


to repreſent them cannot effect it, but by 
5 employing white and other colours capable 


; of refleting, the ligbt; and it theſe bodies 


axg.not enlightened. on the. ſide by which 


Ve view them, ee to us like. real 
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LADY CAROLINE. 

Why, Edward, do aſtronomers burn the 
glaſſes black or ſmoke them, be which 
they look at the ſun ? 2 | 

| EDWARD. | 

| Becauſe all black bodies, as well folid as 

| Hquid, being generally the moſt fit to inter- 

cept the light, the eye is not overpowered 
by a too great reſplendence of rays. The 

ſun then appears of a yellowiſh red, becauſe 
of all the ſpecies of light that emanate from | 
him, thoſe of the red and the yellow are the 
molt ſtrong, piereing through ſubſtances and 
degrees of opacity in which the other colours 


"= > "4 1 


ſtop and become extinct, e j 
jn. 
When we look at a glaſs of red wine in 
which water is mixed, we diſtinguiſh | nel- 
ther the parts of the water, nor the ſolid _ 
parts of the glaſs, The ſenſation ie gives 2} 
riſe to within us, is only that we ſee the 
| ſimple wine without any mixture or inter» 
ruption. How happens this, Sophia ? 
 SOPHIA, 
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os e 

os is-becauſe the impreſſio jon that comes 
from the red wine is ſtranger than that 
which proceeds either from the glaſs or the 
water ; and this ſpreading upon the retina 
a both the latter inſenſible. 

Thus a green meadow ſcattered over 
With v white flowers, when viewed from a 
er —_— appears entirely white. 


' LADY CAROLINE. 
ee Frederic, 35 che Winden pro- 


MEU 6: | 
TRE DRI. 
We call by 1 that name the arch that ap- 
- pears when a ſpectator has his back turned 


towards the ſun. It is ſeen 1 in a dull thick 
Parte of the atmoſphere, while it rains, be- 


twixt this and the ſun. It often happens 
that we ſe at the ſame time two of them 
| Parallel to each other. The colours of the 


uppermoſt a are more faint, and inverted, in 


relation to thoſe of the lower, and are the 
_ Tame 


2 
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Fame as thoſe we ſee in the rays of the ſun 
paſſing through a priſm. We may ſay, in 
general, that in the lowermoſt bow, the 
rays of the ſun make à double refraction, 


firſt at the entrance into the drops of rain 


falling from the atmoſphere, and again 


when they iſſue from them, beſides one re- 


flection which the ray makes in the interior 
of the ſame drops. In the upper bow, 
there is not only a double refraction, but, 
beſides, a double reffection. It is not, 
therefore, ſurprizing that the rays in this 
bow being more faint, the colours ſhould 
nkewiſe be leſs vivid. In the ſuperior 


arch, the rays entering into the drops of 


water by their inferior parts, proceed to 
the eye from their upper ſurface; and in 


the other arch, they penetrate at firſt the - 


ſuperior parts, and then they advance to- 
wards us by their inferior part. Hence, it 
neceſſarily follows, that the inverted order 
muſt take place. 


LADY 
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bv EAROLINE, 
I mix in this cup the tincture of ſun- 


flower with aquafortis and oil of tartar ; 


the mixture gives a violet colour. ITO 


ſo, Mary? 5 5 3 


MARY. 
The mixture is violet when it reflects 


more rays of this colour than any other: 
it is blue when it ſends forth more of the 


blue. On the ſame principle there ariſes a 


fine blue from the mixture of alum with 


the j juice of corn flags. 


| LADY CAROLIN E. 1 
Again, Mary, I put into this cup a little 


water and oil of tartar upon the ſyrup of 
violets, which mixture immediately pro- 


duces a beautiful green. In what manner is 


8 this effected? 


MARY. 
This mixture, * the other 0 


5 of light, reflects the green only. 


LADY CAROLINE. 
- The ſpirit of vitriol in a tincture of the 
„% -  pome- 
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| pomegranate gives a colour bordering upon 


orange. How happens this, 1 
KITTY. 


| Becauſe this mixture reflects back abs 
the orange rays, abſorbing the others, | 
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THE NINTH CONFERENCE» - 


ON VISION. 


 . SIR THOMAS. 
SHALL now, my dear children, beg 
of Lady Caroline to proceed to that part 
of light which treats of Vj Zion. 
e LADY CAROLINE. 
When we are in a chamber we ſee the 
paſſengers through t the window panes much 


plainer than they ſee us. What! is the rea · 


ſon of this, George ? ? 


GEORGE. 

A is, that the light which comes from 
them to us, is more vivid than that by 
which they perceive us; beſides, their eyes, 
affected by the open light i in which they are, 
cannot feel this weak light ſo well as our 


yes, which are more remote from the full 
| 4 5 light, 
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light, can feel a ſtronger : the effects are 
: altogether different when it is night, and 


_ when weare in a place well illuminated; 


as the people within cannot ſee thoſe with- 
out, while theſe on the confrary are Clearly 
| ſeen by the latter. 

| LADY CAROLINE. _. 

By drawing together the eye-lids in a kind 
of blinking poſition, if we look in a ſtrait 
line at a lighted candle, by night, we 
perceive from the upper and lower parts of 
the flame long rays .of light, like thoſe 
which repreſent the glory that ſurrounds 
certain pictures; and if we let any obſta- 
cle (che finger, for inſtance) gently deſcend 
before the eye, it will intercept the rays be- 
low : thoſe above in the fame manner 
will diſappear, - if we raiſe the obſtacle from 
the lower to the upper part of them. "How a 
does t this ka W illiam 5 | 


.  WIKLIAM. 
It een from the rays of light that 
come from the flame, and refract from the 


„%% ;ͥ E 
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upper to the lower part, and from this to 
the upper part, traverſing a glairy water, 
which gathers on the borders of the eye- 
lids, at the place where they touch the ſe- 


cond coat of the eye, which contains the 


watery humour, We may remark, that the 


rays to which the queſtion alludes, are not 


| repreſented under different colours, as it 
| happens to refracted light, and this ſhould 
be attributed to the bendings of the rays 


in paſſ ng. near the borders of the eye-lids, : 


: above as well 28 below. 

aba LADY CAROLINE. 
Kubin, or ſhort- ſighted people, ſee 
diſtinQtly when the object is near, and even 


read with very little light, but at a diſtance 


they ſee confuſedly, and perceive, not at all 
objects that are a little removed. Among 


this deſcription of people, ſome _ can only 


read by bringing the book to touch their 
noſes, others by holding 3 it an inch or two 
farther, olf, others ASA: re it half a 
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foot From the m. Spe me the reaſon of N 


ö 

(30. ELIZABETH. ; 
An Gert ige people, the eye is too 
round, the cryſtalline too vaulted ; the lu- 
minous rays re- unite there too ſuddenly, 
they croſs each other in it before they arrive 


at the retina, where they often make only a 
ſpot which has nothing diſtin, | This in- 


convenience diminiſhes as age brings on 


others. Children newly born are \near- 
ſighted; they haye a very ſpherical eye, 


Pryneſs and weakneſs inſenſibly flatten this 
too round eye; and hence people ſay, that 


ſhort ſights laſt long. It is not that they 
laſt longer than others, but that at a certain 
age the dried eye is flattened : then he who 


was be fore under the neceflit ity of hringing 


2 book within three or four inches of his 
eye, may ſometimes read at the diſtance of a 


foot: but even his fight becomes ſoon con- 
fpunded and cloudy, - and he can by no 


means ſee diſtant objects. To remedy the de. 
15 e 
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fect of the eye of the purblind perſon, which 
is too round, he muſt have a glaſs that will 
hinder the rays from re-uniting too quickly. 
This glaſs ought to be concaye, that the 
rays becoming more divergent may be re- 
united upon the retina, that is, farther than 
they before were. The concavity of theſe 
glaſſes muſt be . to the defects 
| of the eyes. 
„ Satie LADY CAROLINE. AG 
Perſons who ſce afar off diſtinctly, ad; 
nearer very  confuſedly, have their fight 
even to three degrees, or-foci.. The firſt is 
2 Foot and a half diſtant; the ſecond is 
two feet and a half; the third is farther than 
either of them. This ſight, which is op- 
poſed to that of the purblind, is proper to 
old men. Why and daun, 8985 this d 
Nr Henry . | 
85 HENRY. i cm {979 
The eyes of thoſe who cannot ſee dut 
afar off, are too fat, either by the confor-/ 
mation of the ſecond coat 1 the eye, or by 
TI | that 
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that of the cryſtalline, which age or fick- 
neſs has dried up or flattened : then the 
refractions are more feeble and of leſs quan- 


tity; ; and the rays, inſtead of being re- 


aſſembled upon the retina, ſhoot beyond it, 
and ſhew confuſed objects clearly to them. 
Nature has given to the muſcles of the eye the 
power of prolon ging or of flattening the eye, 
to bring itnear or to remove itfrom the retina, 


But when this ſtrength i is loſt i in old perſons, 


5 | remedy is applied through the interpoſi- 
tion of a lens (a glaſs convex on both ſides), 
Which renders the rays leſs divergent, by 
making them concur at a leſs diſtance. 
The eye then receives che rays, both n more 
 colleQedly and in greater number ; 3 they 


terminate at 2 point of the retina, as they 


ſhould do; they come to the eye as if they 


SEE mats 


21 
had been ſhot from a point more remote, 


and which an old | perſon might e 
With eaſe. 
5 Lab CAROLIN E. | 
What conftitutes 2 good ſight, F any? 


© FANNY. 
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' FANNY. 


It is that by which we can ſee to read 
well at about the diſtance of one foot. In 


this Gght the cryſtalline is in its Pu 
tion; we diſtinguiſh from afar, like the 
perſon who ſees objects molt clearly at the 


greateſt diſtance, but not ſo accurately as 


he, This ſight has three degrees, or ſoci, 
the firſt is half a foot, the ſecond one foot, 
the third a little more than this laſt. 


A good ſight is ſometimes changed into a 


ſhort ſight, particularly among people who 


read much, or who apply to fine works; 


andi it is liable to be changed into the ſe- 
cond kind of ſight in an advanced age. 


The ſight of the purblind never changes, b 


either into a good ſight, or into that of the 


ſecond kind of ſight. Theſe different vas. 
riations of fight happen only by the dif- 


ferent” changes in the convexity of the 


5 ſtalline. 


LADY 
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0 | LADY. CAROLINE, 

What is ſtrabiſmus, or ſquinting? Can 
you explain it to me, George 4 
68 "GEORGE. © 

We ſay a perſon ſquints, of whom one 
of the two eyes is not turned to the ſide of 
the object he looks at. People who have 
this defect, ſquint ſometimes with one eye 
and ſometimes with the other, and it often 
appears that the two eyes ſquint both at 
once. There are ſome who ſquint very 


llitle when they are near the object, but a 
7 : oo deal when they are more remote from | 

Others ſquint With one 9 8 near the 
ces, and with the other at a more re- 
mote diſtance? When they ſhut the eye 


'which does not ſquint, that which ſquinted 
is iminediately” rectified; and by opening 


the eye-lid, we find that the one that was 


ſtrait or right before is, now ſquinting. 
All this relates to thoſe who ſquint from 


"heir infancy, : and it is all found to origi- 
8 8 5 by . . diſcord of one of the right 
05 | hb» _ muſcles 


* 
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nnuſeles of the eye. But when this i incon- 
venience happens f in an advanced age, we 
muſt attribute it to a pally in one of theſe 
muſcles of the eye : ſuch perſons ſee two 
or three objets, and ſometimes x more, when 
. they look only at one. Eg 

2 The difference between that? who ſquint 
from their infancy, and theſe laſt, is, that 
the firſt do not ſee double, as the laſt do. In 
the firſt, the eye that ſquints turns equally | 
to every ſide, on ſhutting the eye which 
appears ſound ; while i in the laſt, on ſhut- 
ting the ſound eye, the other cannot be car- 
ried to the ſide oppoſed to that towards 
which the prunella is turned. Thus, in 
infants, the cauſe is, the want of animal 
ſpirits, which are not equally conveyed in 
the muſcles of the eyes, whence it hap- 
pens that the ball is turned on one ſide; TY 
- whereas,” in people of more advanced age, 
one of the muſcles: being "paralytic, the eye 
remains immoveable towards one ſide by 
ie contration of its oppoſed muſcle, and 
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eannot be directed towards the ng that 
5 contends with that which is relaxed. 


#; 


LADY CAROLINE. 
Why do we open the prunella ſo much 


when we wiſh to read any thing at the cloſe 
of the evening, or when we are in places 
where we are ſtinted for light; and in theſe 


caſes, why do we look nearer r we do in 


Sy common ? Tell me, Edward. 


EDWARD. 


* 


- By theſe two means, the prunella er _ 
- braces more light; but the laſt, in duſky 
places, exacts from the eye an effort to re- 
move a too great divergence of rays; and 

_ this effort, 38 it 7 75 ET hs the © n 
very much. 


LADY. enkel INE. 


When the bile mixes with the watery Hi f 


mour of the eye, how happens it, Fre» 


deric, that every object appears . to 
| 5 | 32 FO as alice 1 
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67 2% nm + 752752 
The light that is brought to their eyes is 
diſcompoſed, as if it paſſed through a yellow 
glaſs ; and there are hardly any rays but of 
this colour that trace images to the bottom 
of the organ. We find ſome people Who, 


in conſequence of ſickneſs or ſome great - 
accident, ſee red, green, and blue; when, 


this happens, it is believed that the hu- 
mours of their eyes have received tints of 
' theſe colours. 


SER THOMAS. 
light i in eas d = 1 x 
1ſt. Abe ſcience of optics is that ; 
which demonſtrates the laws according to 
which the rays of light depart from a * 
| and terminate at the eye. 6 
The ſcience of catoptrics teaches us the 
laws that the rays of light follow; which are 
reflected by a body, and of which the ; Image. - 
is conveyed to the ſight. 


n is that ſcience which 99 of = 
Vor. III. 80 dit 
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the lavs according to which the luminous 


rays paſs through mediums more or leſs 
denſe, more or leſs arched. and wo 
or broken by them. | 
2d. Light is an infinitely fubtile matter 


which ſtrikes upon our eyes, which paints 


objects to them over which it is reflected, 


and of which the impreſſion is followed in 


us by another which affects the ſoul, and 
acquaints us with the preſence, the ar- 
rangement, the figure, the ſituation, and 
the diſtance of objects. Viſible objects, as 


the eyes, by which they ſhould be per- 


ceived, are always plunged in a fluid that 


extends without interruption from one io 
te other: this intermedial matter is ſuſ- 


| ceptible of a ſpecies of motion that is fit, 


and cannot be felt but in the bottom of the 
eye, in the fame manner as it can only be 


excited by blazing bodies, or thoſe ſimilar 


| to them. As ſoon as it is agitatedii ig this 
1 manner, the organ, placed wherever it may 


3 to be in the en ns fails 


not 
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not to be affected by it; and on this occa- 
ſion the mind perceives and judges at a cer- 
| rain diſtance, and in the direction of the 
motion by which impreſſion has been 

made, the object that is the cauſe of it. 
The matter of light is the ſame as that of 
fire, becauſe it enlightens and burns like 
fire; the ſame element produces theſe two 
effects, and if we ſee one without the other, 
iũt is that both do not depend upon the ſame . _ 
circumſtances, eee ey have one o_ 
he, ſame principle. 
Tbhoſe who pretend that the fun conti- 
nually ſends the light to us, do not folidly _ 
anſwer an inſurmountable objection: for if 
the ſun ſend light, it ought. inceſſantly to loſe 
its ſubſtance, and conſequently become 
Imaller and leſs ſplendid; this, however, 
does not take place. Will the objectors 
ſay, that comets are thrown into the ſun to. 
ſerve him as aliment? Or that the loſs ſuſ- 
| tained by the ſun is always repaired by the 
Fame matter, which returns to it again? 
VVV Theſe 
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"Theſe anſwers offer nothing ſolid; and it 


appears to me that we ought to prefer the 
fſyſtem in which it is ſaid that the matter of 
light is ſpread throughout the world, and in 1 
order to ſhine, it waits only for à certain ” 
motion Which the fun gives to it. = 
For a candle to enlighten three miles 1 


Wund it is not neceſſary that it ſend the lu- 

minous matter every Where. It is ſufficietit 
1 that it impreſs a certain motion to the ſub- _— 
FE tile matter expanded in that place. If that | # 
de eaſily comprehended, why ſhould we not | | 
ſay the fame thing of the ſun? May we not "i 
confider it as the candle, and of courſe>ſay, T 
that this luminous ſtar,” impreſſing a certain d 
motion to the matter of light of Which n 
the ee is 1 weren it to een, 1 
57 * . En str une ſc 
adhd We may ee eee of a ir 
minded ray chat is extended from a ſtar | 0 
to our eye, as fo many little balls or fmall Cc 
elaſtic cluſters, and very contiguous;-whence Bit 
it happens, that the action of the luminous | fe 


; \ 1 * 


5 ox vision. | f | | 19 
body. in all the length of the ray which : 


ought to tranſmit it, is not inſtantaneous 


but to our ſenſes, and in the caſe of a very 
ſhort diſtance ; but this tranſmiſſion, how- | 


ever rapid, however imperceptible it mag 
de, requires a real ſucceſſion of inſtants, of 


which the ſum will become. very conſide- 


rable, if the way that the light ſhould run 
en be very long. 


We may conſider the particles of mat- 


ter as globules, becauſe this figure agrees 
detter than any other with the pheno- 
mena. We muſt believe that theſe mi - 
nute balls are ſo many little elaſtic bo- 


dies, by the vibrations of which is tranſ- | 
mitted from one to the other the re-iterated | | | 


| ſhock! of the luminous body, nearly in the 


fame manner as that of a ball of ivory paſſes 
in an inſtant; from one extremity to the 
other, of a row of equal balls: we ſhall. 
conceive, that if any perſon ſhould. apply 
his finger againſt the laſt, ball, he would 


feel this ſhock every time that we ſhould 
. impreſs the firſt: thus the organ, at the hot- 


898 1 tom 
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a 


tom of which a feries'of globules terminate, 


with which we ſuppoſe light is made, fails 
not to be ſhaken by the vibrations, which 
the re- iterated impulſionof the inflamed body 
chat ſhines at ſome en nee theſe 
mnie ringe hui e e 16 
Ach. We call e rays, two rays, 
which, departing from theifame point, are 
always removed one from the other in pro- 
b Rn: as they advance. We give the 
name of convergent rays to thoſe which com- 
* ing from different points of the ſame ob- 
Is ject, approach each other in proportion as 
F they continue their way. By optic or viſual 
anangles, we underſtand the angles ſorined by 
the rays that dart from the extremities 


— - 4 5 


'of the object, and eee, | 


| pPrunella. i ry that! it! * 112 bs 
> "th." We may believe e is re- 


flected by the globules of light with which 


| - ag bodies are charged, as is a ſponge with 
water, and which globules are, as it were, 
"ramed in de impercepridle pere ef bo 
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10 the ſolid or N parts of which 
aſſiſt the reſiſtance of globules of every ſpe- 


cies, upon which the different rays fall. 
Sth. The angle incidence is that which 
is made by a train of oblique light, with 


the perpendicular that we ſuppoſe drawn 


upon the reflective ſurface. The angle in- 
olination is that Which is made by the 


incident ray with the axis of incidence. 


Ihe angle of reflection is formed: by the 
ſame ray, reflected from one point into 
another. The angle of reflection is N 
h 0 that of incidence. 


th. Tbe radiant point is that is 125 


bene divergent rays. The focus, or 
point concour ſe, is that where the conver- 
gent rays are gathered together. 

- - 8th. The rule of the diminution of light 
s in an inverſe ratio of the ſquare of the diſ- 
"-tance;/ and the rule of its increaſe is like- | 
vwiſe in an inverſe proportion of the ſquare _ 
of the diſtance. The following example 
will explain what this proportion is, which 
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ET nee n h 
=p have four for the ſquare of the diſtance ; that 
. at four feet, the paſteboard will be ſixteen 


1 
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zůs one nen, of our new _ 
= POWs : Ex Gods 2). | 


1 ſay, in dhe find late as the ratio of 


tance. : 211 will nere inſtruct you, my dear 


Children, how to underſtand this expreſ- 
ion. If aſier having meaſured the diſ. 
tance from 2 hole of a window in a dark- 


ened chamber to the wall, you preſent to 


te opening à ſpiral fwall tube of wax of 
any colour, lit on its ſtand, you will per- 
 ceiye- that the light received at one foot 
from the hole upon a piece of . . 


2 e a TO ec 0 


© 


| ng 3 two, you 


1 


times leſs lightened than if it were at one 


foot, ſixteen being the ſquarè of four; ſo, 


chat at five or ſix feet, the light i is no more 


W part of 
Tire . what 


8 * 5 * 
. « 


ecreaſing of the force of light is in 
| the/inverſe ratio of the ſquare of the dif- 


3 
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win it wWas when i it bent iſſued from the lu 
mi nous body. 


I ſay, in the ſecond Nan that DG: ratio 


of the increaſe of the ſtrength of light, is an 
| inverſe ratio of the ſquare of the diſtance, 
When, for inſtance, the rays of light, in- 
ſtead of ſtraying, converge and tend to- 


wards one and the ſame point, departing 


from the baſe of a cone to join in its apex 
(point or ſummit), they fortify each other 


in proportion as they approach the common _ 


point, where they will re-unite ; and this 


convergent light continues now to in- 
creaſe as the ſquare of the diſtance di- 
miniſhes; ſo that jt is four, nine, ſixteen, 
twenty five times more ſtrong, or the diſ- 


tance in reſpect of the ſame point is found, 
. nine; ſixteen, twenty-five leſs than 
it was before, We all know, beſides, that 
the ſquare of a number is the number mul 


tiplied by itſelf. Thus ſixteen is the 


ſquare of four, becauſe s times mann 
en ee F 
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9th. If parallel rays in their incidence be 
reflected by a plane mirror, they conſtantly 
remain parallel as they were before. 

' Toth. If divergent rays in their incidence 
be reflected by a plane mirror, their diver- 
gency does not change. _ 

1 Ith. Tf convergent rays in their ! inci- 
e are reflected by a plane mirror, the 
rays N the. fame. _ of convey- 


4 * 1. * 
43 ” £4 
gencyp. 


1th, If 3 convergent _ 0 hole i in- 
eidence be reflected by a convex mirror, 
their convergency diminiſhes. - F 


- 13th. If the rays which fall parallel _ 


5 Se are reflected by a convex mirror, 
| gs divergent by the reflection. 


= . 14th. If divergent rays are reflected by a 
rdronvex aber 1 ene more di- 


; cp 3 4 : ＋ 
a If. re e rays are or. re- 
85 fletted by a concave mirror, my become 


8 Dnveging 8 
ans If convergent rays. 3 are e 


* felletted 
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reflected by a concave mirror, they become 


more converging than aer they had 
touched the mirror, . 


i Jth. If diverging rays in their: inci- 


ene zeleded. they become leſs d. 
verging. - | 


18th. Refonition of lebe is a deviation | 


which its rays undergo in certain circum- 


ſtances, by paſſing from one medium into 
another. Light is refracted in theſe two 
re-united emergencies; that is, when it 
paſſes from one medium into another, more 
or leſs denſe, and that its direction is ob- 


lique to the plane which ſeparates the two 
media; that is, that (with whatſoever di- 


rection) the ray of light would not ſuf. 


fer any refraction; if iſſuing from the 


air, for inſtance, it ſhould enter into 


a diaphanous (tranſparent) matter, Which 
fhould be neither leſs nor more pene- 
trable for it than this fluid; and that even 


where there is a difference of penetrability 
betwixt the. two media, the ray of light | 
would traverſe through them into a right 
2 | i line, | 


% 
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line, if, when it goes out of one, it falls 
perpendicularly upon the Ea of the 
E other. - 8 

The true calls of refraQion i 18 . 3 the 
EE”; Rirength of the ſolar ray from a rarefied 
medium into a more denſe one, is broken 
at the moment of its entrance into a denſer 
medium, and ſlies off from tlie perpendicular 

line which falls through this laſt. 
- .. Ig9th. We give the name of point of in- 


_  erdence, or of refraction to the Point or the | | 
ray of incidence, which with the broken ray y 
F makes the angle. The rays of light are al- : 
ways refracted when they obliquely paſs 1 
from one medium into another, that is, of F 

= a greater denſity. or of a different DAU... | 7 
2oth. When light is refracted by paſſing 5 : 
 Tfromararer medium into one more denſe, 1 
| the angle. of refraction is ſmaller than the ; 
- angle of ice. and ieee to the 1 
WV former. 5 1 1 
This, law hs ohh fome Ss 2 1 


PS fat or neee Accs for the moſt. packs 
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-which' are tranſparent, refract the light 


more ſtrongly than a perſon might expect, 


if he did not attend to their denſity. There 
are in them two cauſes of refraction, one 
belongs to their denſity, the other de- 
pends on their particular nature : this laſt 


may amply ſupply that which the other can- 
not do, or produce a juſt compenſation ; © 
| Whence it may happen that light paſſing 


from a rarefied medium into a more denſe 
| one, may make its angles of refraction 


much larger than that of its incidence, or 


it may make them both equal, that is, that 
the ray is not refracted at all. We might 

even cite examples of theſe caſes, which are 
contrary to the general law ; but as this law 
; Istrue in the common . of things, and 
particularly as to bodies in which it is the 


moſt neceſſary to follow the motions of 


light, we ſhould always look on the ge- 


neral propoſition as a principle of diop- 


tries. 0 | 7 - | > 
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aſk. Although the refration 'of light 


become more or leſs great, either by the 
degree of obliquity of the incident ray, or 


by the nature of the refractive medium, the 
ſines of the two angles of refraction and of 
incidence remain always i in conſtant owes 
portion. ö 


22d. WRT reſin nor reflection | 


can ſenſibly alter the activity of light; 
ſince a refracted ray forced to return on it= 
ſelf, reſumes, as it iſſues from the refracted 
medium, the very een that it FUR in is 
popup HL EA 7 

23d. The refracted 50 Weiden ny 


are always found in the ſame plane, which 
lf IO perpendicular to the OE" of the re- 


adden medium. 
24th. If parallel rays in n their incidence 


2 ay through a rarefied medium into one more 


denſe, which may be terminated by a 
\ plane e the e Wau: remain 
parallel. 288 e 
Ni tf converging rays in their inct- 


e |; PER . dence 5 
x . SN SEE. j 
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dence traverſe a medium more denſe than 


air, and terminated by two plane parallel 
ſurfaces, the convergency of theſe rays di- 

- miniſhes when they enter it, and increaſes 

when they depart from it, 

206th. If diverging rays in their inci- - 
dence enter into a medium more denſe or 
more rarefied, bounded by plane and 

parallel ſurfaces, they loſe. a part of their 

divergency, and reſume it t when n leave 8 


. 


refied medium into one more denſe, boun- 


ded by a conyex ſurface, they os con- 


verging. 


x 28th. If the converging rays which: 45. 
from a rarefied medium, are received in 
one more denſe, and bounded by a convex 
| ſurface, they become more and more con- 

yerging than they naturally are, or remain 
ſuch as they were by paſſing range the air 


in this refractive medium. 
99th A1 Aiverging rays paſs rant a ray 
Bo 0 BY ED refied 


27th. If 3 rays W Fats a ras 
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© refied medium into a denſer, bounded by a 
convex ſurface, they loſe a part of their di- 
vergency, and _ nme 1 or 
Veen converging. | 
| Zoth. If parallel rays rac from a ra- 
Seed medium into one more denſe, ter- 
minated «hn a concave. ſurface,” en. di- 
| de e 57 
Ziſt. If converging rays paſs 651 a ra- 
Ane medium into a denſe one, bounded 
© Is Ry a concave ſurface, they neceſſarily be- 
come leſs converging than they were, and 
can become parallel or even diverging. 
1 32d. If diverging rays iſſue from a ra- 
k1efied medium to enter into a denſer one, 
ſctteterminated by à concave circle, they can 
mm no change; but they may become 
more or leſs Ser . my Py 
oh r 
er Surfaces perſealy. rofidfitng; 1 
mean thoſe which we call mirrors, and 
which ſend back every ſpecies of licht, few 
bey e other contain in their 


7 — 


pores, like liqapid * as glaſs, water, 
&c. globules of every order, and in pro- 


portion ſimilar to that which nature has 


obſerved in the compoſition of ſolar light ; 


whence it happens that theſe bodies are al- 
ways ready to repel or tranſmit the action 


of the homogeneous 1 ſeparated vs re- 
united. 


34th. White 88 and bete that 


have but an imperfect and colourleſs tranſ- ; 


parency, differ from theſe laſt only in this, 


that the incident light is there reflected or 


paſſes through with Joſs. and irregularity, 
either from the want of order in the pores, 


or by the figure, the ſize, or the arrange 
ment being unfavourable to the yuh of 


ood bodies. | 


35th. What we call duſky, ab ey q 
black, is only a privation of a greater or 


leſs light tranſmitted or reflected: for the 


ſame reaſon that enlightened bodies, which 1 
| appear ſuch to us, abſorb or extinguiſh the 
ne and this effect . to be attri- 
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buted to the light har fills the pores which 
is too much engaged among the parts of 
the matter that contains it, and by this 


— 


means is ineapable of receiving and com- 


1 by the incident rays. 1 3 
36th. Since gold, te of all Wand 


matter the moſt denſe, becomes tranſparent 
when it is made infinitely thin by gold- 
to think that there is not a body which in 


| 
. municating a great part 9972 the Wee in- 


5 we ſee bodies the moſt diaphanous, tranſ- 
1 mit ſo much the leſs light as their thick 
| nels increaſes, we may ſurely ſay that there 
25 no inmnedium perfectly tranſparent, and 


nous than another. 
4 | CE e e the ſub 


1 


\ 


its nature is of abſolute (opacity ; and as 


allude here to relative and comparative opa- 
_ city» and tranſparency, and to ſhow how , 
one body is more opaque or more diapha- 


iP Lou ſees: my dear children, that 15 hs 
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what is eſſentially neceſſary; and it will re- 


guire all your attention ta underſtand and re- 
tain the different principles that I have been 
laying down. I ſhall now, having given 
you the cleareſt inſight into the ſubje& that 


my reaſoning powers are capable of, l 


ae Lady Caroline ET. 


bing 17 RD CAROLINE! :?: 921% 
Why do certain inſects, as eee 
bios eomg 2 Oy W een 

＋ ”E light ſent forth by: theſe” animal 


prevents from a fluid matter which they 


have in heir bowels, and which even after 
we have preſſed it from the part which con- 
tains it, {ſtill ſhines ſome minutes. It 
ſeems, however, that it is in the power of 


the animal to allow it to ſhine, or to ex- 
tinguiſh it at pleaſure; for it does not al- 


ways ſhine with the ſame brightneſs, and 
ſometimes it will not be ſeen at all. This 


gives us. reaſon to believe that ĩt is a ſpecies 


of 


— = 
+ r 
———— r CE ee ,, 


—— — 


— . TEEDes rein, 


| 
| 
i 
i 


% 


1 164 . 7; RUDIMENTS or REASON. 


us which makes a part of the 
animal. „Pnis compoſition is a matter, in 
yhich the element of fire is but very ſlightly 
engaged, ſo that it is eaſi y animated to the 
point that is neceſſary for lighting a matter, | 
very 1 in 155 e, ene in 0 ; 
| 80 yy 9 WIL IN 
We a think; the His PR an Jofinits 
3 of other animals that have the lin- 
- pres of ſhining in the dark. 
In the iſlands of the Antilles, as I "I 
* heard Sir Thomas ſay, the natives place on 
|| their feet and on their hands, glowing flies, 
to enable them to travel by night; and that 
mn flies: ſend forth ſo much ow 23 
e deen {mall brilliant map n 
„ LADV CAROLINE: - . 
A ud of people . vn at ben 
— ſingle object preſents itſelf to 
s. eyes; thus a numerous troop of ng 
diers obey a ſignal given by one perſon; a 
: Fane may be perceived in one and the ſame be 
| | —_ the inhabitants of 
5 the 
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the earth, &c. © How are: theſe . to be 
ee ee N D ö en 18 
ei e 19 e eee , ich 
1 conceive; that around a luminous 
| body ſtanding by itfelf, there is not one 
place ſo large as the prunella of the eye 
of the ſmalleſt animal, that may not receive 
the baſis of a pyramid of rays animated or 
ſent back by that” object: : it is therefore 
painted in the eye, and the mind attending 
to this eee © ps nd the ob- 
Jed „ * „ noon 
e KDR CAROLIN E. 145+ Ct 


The fowler aims his gun in the direction 


5 of the partridge; an engineer, to make 
ſtrait any way or ditch of a rampart, plants 
mall white ſticks, of which the extremi- 
ties are found ranged in the viſual ray; 
geometrician judges an object in PEE 
of direction of the ſights or 877 of tis 
1 Why fo, . cr Wee de * A 
112.117”  IVIDLEANE;” mg 
bene the pyramids of dene bit 


come 


65 | 


: 


ö 


5 — — = — apadag 4, 
OE IO nt ion On PI OOO NP Er OO EE ne a COTS . OP AO ye 
- — 2 * — * - 


| 
: 
i 
4 
| 


166 | RUDIMENTS oF REASON. _ 


come from the radiant point to the eye, 
and which we call rays, are perfectly right BY 
in a homogeneous. medium. This is re- 

|  Ceived as an axiom (or ſelf-evident propo- 
ſition), and it is very neceſſary. that it ſhould 
be ſo; for if we were not ſure that the ray 
which 3 from the object to the eye were 
perfectly ſtrait in the whole of its length, 
we could not lawfully conclude and Derag 
mine the poſition of this object by the part 
of the viſual ray which would have fol- 
lowed the inſtrument in reaching the eye 7 
and in that caſe how very 5 e ſhould we 
| be embarraſſed! £3 5 1 
5 CAROLINB.. 33 
The crew. of a veſſel j in coming from full 
fon. to land, perceiye the ſteeples and roads 
of a. town. before they ſee the ſtones of 
* edifices, or any of the lower parts of them; 8 
3 and thoſe who are already in Port, firſt gif- 
dern the arrival of a veſſel by the heights of 
* maſts and N before they diſcover 
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the body of it. How does this happen, 
Elizabeth ? : 
LADY CAROLINE. | 


It proceeds from the convexity of the ſea, 


Which follows that of the globe of the earth, 


of which it makes a part; but this happens | 


thus only through the curve of the ſurface 
of the water, which interrupts the viſual 


ray ef the ſpectator, who ſeeks for the lower 


| 5 1 8 of the object. 
LADY CAROLINE. 
What! is a | ſhadow, Henry . 
HENR VW. 


' 
{ 
i 
| 
1 
| 
i 
| 
| 
| 


' Properly ſpeaking, it is nothing 0 1 


dan a light extinguiſhed by the interpoſi- 


tion of an opaque body : : it ſhould conſe- 
| quently occupy all the ſpace that would be 


enlightened by this portion of light, if it. 
had the motion which it can no longer 
| receive. 5 


Thus a very ſmall obſtacle  Þrodyces, 
much ſhade when it is very near the lumi- 
nous body, and makes leſs in propertion as 
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it is farther removed from it: the propor- | 
tion is ſuch, that the number of the inter- 5 
cepted rays diminiſh as the ſquare of the 
diſtance augments ; that is, when the ob- 
ſtacle is at a double, triple, or quadruple 
diſtance, it intercepts four, nine, or fix- 
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teen times. leſs light than when it was at the 4 
 - firſt diſtance. | | | ets a l 
A ' LADY CAROLINE. t 
= „ Fanny, by looking too far do we 1 
| [ miſs the object of our ſearch? I 
3 „ RANNY, - | „ t 
== The viſual rays, occaſioned by their di- c 

| LY, vergency, are too rarefied for what enters tc 
into the prunella to he ſufficiently felt. But c 


this degree of diſtance in which the ſight 
fails, varies according to the ſtate of the eye, 


| the nature or the qualities of the object, 1 1 
and the intenſity of the up. which makes _ 
| the object Alle. „„ 


. LADY C A ROLINE. Fl 
oon e cats, ak other animals who 125 
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by night, perceive objects in the dark. How | | 
ww this ht Mary ? 
MARY. 
| Theſe inn have very open eyes; and 
as they in general only ſee by rays of light 
very faint and rarefied, nature has given to | 
them the means of receiving a greater num- 
ber of them; and, without doubt, has joined _ 
to this advantage, that of a very ſenſible 14 
organ: for we may remark, that great "i 
light hurts the eyes of theſe animals, and I | 
that when they are expoſed to it, they take F 
care to draw in the prunella, to enable them 14 
to do which nature has given to it a parti- I 
cular organization. — 
\ + LADY CAROLINE. | 
| Although the eye change place, it al- 
ways perceives the ſame object before 
which it is ſituated. How, Edward, does 
this puppes | Fc 
EDWA Rd. — 
Tbe eye which is performing its func- 
tion, or which looks, becomes the com- 2Þ 
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mon baſis of an infinite number of pyra- 


mids of light which have their apices (tips 
'or ends) in the radiant points of the viſible 
body; and although the eye change its place, 

© It perceives always the ſame object, not by 
thoſe rays by which it was firſt ſtruck, but 
by others altogether ſimilar; ſince every 
point of the ſurface which it contemplates, 
animates a whole hemiſphere by theſe di- 
verging rays, of which each luminous py- of 
amid 1 is ly a very ſmall eee 5 bn . 


e "ET CAROLINE.- 
In a room cloſe” ſhut, and where © light 


enters only by a hole bored in the windows- 


ſhutter or in the door, we fee on the ceiling 


| Kgures and motions of objecłs paſſing with- 
Hut. etre 0 to oblerde Are . 
_ e ” 


0 
d 
1 
: and on the wall, in an inverſe order, the 
a 
ta 


rk: SO FOE) ED at 

All the "cluſters of nen in from the p. 

racks points of the object to the eye, and 8 

en each other i in the pared WO eh of 
wg | It] 


Fun 
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"264 is a known truth, that every enlight- 


ened object which is placed before the eye, 
is painted at the bottom of this organ; and 
that its image there takes a ſituation ex- 


actly oppoſite to that which it really has. 
A man who ſtands before it, is there repre- 


ſented with his head downwards, and his 


right-hand where his left ſhould be. We 
may be convinced of this by a very curious 


experiment, but which requires a little dex- 


terity in order to perform it with ſucceſs. 


We muſt ſhut up the doors and the win. 1 
dows of a room, by which it will be ren- 

dered totally dark; then bore in one of the 
ſhutters. a round hole of a diameter equal to 
ſix-twelfths of that of the eye, and in that 
1 hole place the eye of an ox newly killed, 
and from which all the teguments have been 


taken, excepting the laſt, which immedi- 
ately touches the vitreous humour, If this 
preparation be well made, and we have 


taken care not to change the natural form 
of * * * preſſing 1 it, thoſe who are in 
2 | the 


4 
4 
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[| 
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| 
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the room will ſee at the bottom of / the eye, 
in an inverted. poſition,” the objects with- 
out, with all their motions and natural 
colours, W OT a ooh bri ae ap- 
eee 5 Morte At lt. 
83 1ADy Rol YT GS, 
chow is it, George, that ona lake we are 
"bot certain of ſtriking the birds at which we 
aim our gun, than in any r «gs 5 
. e ek, ne V7 
4 not, as is commonly Ads ſec d, that 
4s ball ſenſibly preſerves there leſs velocity 
than upon the open plain; but that, not 
being able to aim well at a diſtance, through 
tte deception of ea e hoot too 
a 1 e np aware of it. te 
119 755 LADY: CAROLINE. A 9 409 


_ 


When we enter a long avenue, it appears 
8 ed be lower and more narrow at the 


bo other extremity, although the trees with 


Which it is formed be every where equally 
high, and the rows accurately parallel. 


Whats the cavſe of this, King 
ny 6 rr. 


\ 


cody, 


J. a Winkees 


WY is occg Gened a by Ges rays that come- = 


: the eye f from the fartheſt of the trees, taken. 


two by two, and. which form angles more 


acute than thoſe that are ſituated nearer; 
we may ſay the ſame thing of thoſe which 


proceed from the root of each of theſe trees 
and oe ſummits. 


'LADY CAROLINE. 


We a; loſe ſight of, or ſee but very 
confuſedly, an object of which the likeneſs 
is diminiſhed beyond a certain point, Give 
me No reaſon of this, William. 


WILLI AM. 


rend then the different parts. are * 
longer painted upon the places of the or- 
gan, that are ſeparated ſufficiently | each 


from the other : : It is ſaid that the human 
ſight ceaſes to be diſtinct when the optic 


angles come under one | minute of a des- 
2 67 : n ; SAS ©, Thy 5 


** 


LADY CAROLINE.” e 


- Whys: Elizabeth, d RY the ſun and' We 
3 TRE Which 
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which are really globular; 'offer to our eyes | 
only circular and luminous e as if 
| th 205 were re bear diſks? FOG N IPD 7 18 ; 
d EIER 
Becauſe all the lines which conſtitute their 
convex ſurface, are A raged to us as l 
CCC fo PR Treg " Sr 0 5 S981 
LADY caroning, 
If we look at a man who is about an 
| © hundred paces from us; according to the 
rules of the viſual angles, he ſhould appear 
to us about as ſmall again as if we ſaw him 
at fifty paces; ſor his image in the bottom 
of the eye diminiſnes in this proportion, 
notwithſtanding he appears to us in both 
| theſe caſes neatly: of the ſame magnitude. 5 
. th | . 18 the realon uf this e 640 hors | SE 
| 1 8 HENRY. 11% „ 88 5 
| 2 It is by being andy og that a t 
= full grown man, has, in general, not leſs i 
” than five feet in height; and perceiving in : 
his air and exterior every thing that con- 
ſtitutes man's eſtate,” we implicitly give in | x 
RET Sn „„ WO 


on vISION, 987 
to this, without paying attention to any 5 
thing that might break down the limits of 
ſenſation „ and overpower the Fee 


+// * LADY CAROLIN E. 
We ſee the ſun. and full moon a 


larger in the horizon than in any other 


place of the heavens, although it is well 


known that theſe bodies are more remote 
from us than when we ſee them in the 
zenith. Can yo. . the e of 
ain 8 | 11 | 

805 objects are fatty gr; to our 


eyes with ſo much the more brightneffiase 6 


they Are nearer to us, the habit of thus ſee- 
ing them inclines us to think that theſe 
ſame objects are very far diſtant when they 
are more duſky. Thus, as the light of 
theſe bodies is then much enfeebled, we 


faney that this proceeds from their being at 
a greater diſtance; and we judge in the 
ſame manner that they have approached us, 
when in riſing mor * above the horizon 
53 | ds 4 IP they - 


3 MEH : : 
5 - N 2 eld * 3 
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they become more ſplendid. Now, though 

the viſual angle be always the ſame, the 

object Which it embraces ſhould appear 
larger if we think it more diſtant. We 

therefore ſuppoſe the diameters of theſe bo- 

dies greater when they are in the horizon 
than when they are more elevated, be- 
cCauſe in this laſt caſe we think them n nearer 

| tou us. Gn z 


8 15 LADY CAROLINE." 


Why, Mary, have the h. heayens the vgs 
of an arched vault ? N 35 


| F 
3 * 


MARV. . 
— they are gel more Serbe | 
| toward the zenith, than toward the hori- 
20n; and thence it muſt happen that the 
hemiſpherical curve is changed into ano- 
ther ere curve, which is -cxtetyely: 
arched. „„ do iglt” 
Ia CAROLINE. 
An object does not appear double, . 
nch. 2 of! the wo INURL an image of. 
FF "thy 


= on vISION. EE 17 


me ſame * Give a reaſon for this, 
h Edward. 


e EDWARD. .- 
Af the mind refer the two images of the 
fame object to the ſame place, the object JJ 
cannot appear double. The mind cannot 
ſee an object preciſely double at the ſame 
point and at the ſame place. Now, it re- 
fers the two images to the ſame point, for 
it refers them to the extremities of the two 
optic axes; and theſe two extremities ter- 
minate in the ſame point. Preſs the angle 4 
of one eye, ſo that the optic axes may not | 
terminate at the ſame point as the other, J| 
: the object appears double. This inconveni- + YG 
ence is often occaſioned by ſickneſs. - Some- 
times infants bring it along with them, and 
as they grow up are in perpetual, embax-' 


f raſſment when the intention is to lee a 2 { 
| Ingle chen. POS ts a5 Ts. 4 
„„ CAROLINE. AVE TING 
£ | How © is it, Sophia, that an objed which 
Ry is: differently ond: for dane one 


helft, | 
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half red and the other e os not appear 
of a mixed colour? Yo 
| SOPHIA./ 
It is that the prunella is not the laſt boun- 
dary of the rays which aſſemble there: this 
part of the eye is only a ſimple opening. 
We ſhould therefore conceive, that all theſe 
Pyramids of light which terminate in the 
eye, paſs without confuſion through the 
pPrunella, and increaſe in it; after which they 
Continue their road to the bottom of the 
eye, where each of them makes its impreſ- 
- ſion ſeparately from the other. Now it is 
all theſe impreſſions colleQiyely that: form 
the i 100889 of the odject. nh: | 
IAD CAROLINE. . 
Why, Mary, cannot we move one of 


_ our eyes 1 without moying the other ? 


op MARY. 
11; is that the. immediate cauſe of At 


OO cular motion ĩs ſuch, that the ſpirits cannot 


_ penetrate into: the one without flowing in 


we ſame manner and at the ſame n : 


: into the other. 


ON VISION. 


LADY CAROLINE. 


Why do objects, when the eye looks too 
near them, appear 7 Tell me, 
ee | 


GEORGE. 


The angles made by the rays being too 
great, and thoſe which ſhoot from every | 
point of the object too much aſunder, are : 
not re-united enough upon the ſame part 
of the retina. 


IAD CAROLINE. 


8 What is the reaſon, Kitty, that we do 
| wot ſee the ſtars in the Far 


KITTY. 


The impreſſion of the ſun is a great deal ; 
too ſtrong, and the vibrations of which it |] 
is the ſource in the organ of ſight, repel  .' 
that of the ſtars, n render them invi- 


179 


oer the bation; however, of a ag 2k 

tower, we ſee the ſtars in open day; be- 
eauſe in the dark bottom Gepe Bon E 
ho Karo is ſtronger in . ſince the 1 


rays 


o — 5 


— 
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rays of the ſtars fall therein perpendicularly 

upon the eyes, without having been weak- 
ened by any reflection; while the rays of 
the ſun can only enter obliquely, and do 


not arrive at the eyes; or, if they do, it is 
not till they have been much weakened ol a 
great number of reflections. 


IAD CAROLIN. 
Why, William, does a ſquare tower, 


| ſeen from _ appear round to m2: 
125 1 WILLIAM. 


As the ts of the. tower Us nat ikke 


in the eye a ſenſible angle of viſion, „on ac- 


count of i its great diſtance, we cannot diſ- 
cern them; and as ſoon as we fail to diſtin- 


| guiſh the- angles of Ws tower, | it muſt, of 5 
courſe appear round. | 


" +, IAPN. CAROLINE:.- 8 5 
When we come out of a very light place, | 


| 7 and enter into one that is rather dark, for 
8 ſome { ſeconds after our entrance we cannot 
f 25 any e n is the reaſon of * | 


. 


5 , — #4 „ = 
| ELIZA« 
> 


i th 
. 


af 
ik 
- 
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- ELIZABETH, . 


e which is contracted * in 
a place very bright, that it may not admit 


tte rays that might wound the organ of 


ſight, remains thus for ſome moments after 


we have entered the darkened place, and 


admits not of the weaker rays of light ſuf + 
ficiently to perceive the objeas. . 

When, on the contrary, we paſs from a 
dark room into one that is very light, the 
impreſſion of the latter is at firſt painful, 


becauſe the priinella, which has been dila« - 
| ted in obſcurity, in order to receive a greater 
: quantity of the feeble rays, remains ſome. 


time dilated in full light, and receives tog 


many vivid rays; which exceſs wounds the 
| brgan of ſight. 


\ : 


5 LADY CAROLINE. „ LE 
What is the cauſe of the * of 


the fam, Henry ? 


- HENRY: 
We may attribute it to the mation bf the 


media through which the images of theſe 


Vor. III. R _ fag 5 


5 5 
ts a 
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ſtars paſs to come to us. \ Theſe medi ia, 


which are the air, &c. have à motion that 


is communĩcated to the rays of light, which 


Cgnable us to ſee the ſtars. Hence * 3 
0 * to twinkle. Cy noi 


"LADY CAROLINE. | 

y do certain portraits ſeem to look 3 at 
vs let them be vie wed r way they 

r Tell me, Fanny. 

. „ © FANNY. - | 

© Such portraits have the noſe a tte turned 
on one ſide, and the eyes. toward the other. 
According as you are placed, they ſome- 


times appear to look on one ſide, becauſe 


the eyes are turned to that {ide ; at others, 
we ſhould think they looked on. the other, 


7» © becaufe the point of the noſe is turned thi- 


ther; and the picture deing flat, we do not 
pereeive that the eyes are tu rned towards 


the oppoſite ſide. 


.,, 8 
Every  necellary principle having been 
re Hoally | laid down to you, we ſhall 


now 


Ul 


ON vielen. * | itz * 


no proceed to that part of the «prof ſub- 
IS which relates to 


* 


. 'REFLECTED LIGHT. | 


T2 LADY CAROLINE. 
| Water alters the whiteneſs of We by 
making it appear more brown. How hap» 
pens chis, Mary? 

MARY. 5 ; 

From the light which falls upon It find 
ing the pores filled with a tranſparent mat-" 
der, abſorbing itſelf in its thickneſs, paſ- 
ling beyond it, and returning with much 
leſs reflection. Now, we know that 2 
body appears more obſcure, when it re- 
llects leſs rays. „„ 

3 CAROLINE. » . 

Why can we. not make uſe of a 6mply 
hae mirror, however large it be, to cols | - 
le& the ſolar rays, and to increaſe the de- 
gree of heat that they produce ? Can you 0 


- explain this, Edward? = 1 


1 1 a 
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Wo, EDWARD. 
= Becauſe ſuch a reflection RE: l 
3 of their natural paralleliſm ; and we can- 
not expect an effect to happen that is pro- 
duced only by their eonvergency: the di- 
rect ligt of the fun would be more effica- 
Cious, the mirror never being ſufficiently 
perfect to reflect W all the " that 
Hall e it. 8 
1 ” LADY CAROLINE. 
The light of. wax candles has at 
= = increaſed effect in places where there are 
. ecut-glafs luſtres and chandeliers. What is 
5 the reaſon of this, Sophia? 8 
. 0 
2 Independently of thoſe ſmall flames, of tl 
: hich the images are multiplied, more G 
light returns from the poliſhed glaſs than 
from any other reflecting body that may or- 
8 nament them. 
7 CAROLINE. | 
Why have burning glaſſes ſuch extraor- 


. * 


8 4 p 
„ 


// ( 


f 


FRED, 


: on VISION... 29 | vB 
"They re-unite the rays of the ſun 5 In 2 


. which only , contains 2a very ſmall 


The rays of the ſun being in a par- | 
oo manner deemed parallel, thoſe 


vhich are diſperſed on the ſurface of the 


mirror are re· united in one point 3 and 


as this W much increaſes their 


ſtrength, it is not ſurpriſing, that, ſepa- 
zately having much heat, they burn. and 
melt whatever 1 is expoſed t to the Point of 
their re- union. 
| _ LADY CAROLINE. | 
| The rays of the ſun which fall upon the 


mirrors have more ſtrength to burn than 


thoſe of a lighted fire. How | happens 57M 


ä 


at | ' GEORGE, | Pos: * 


The rays of the ſun which fall « on n mir 


rors, being parallel, or nearly ſo, the re- 
flection or refraction re-unites them in a 
greater number upon the combuſtible body; 8 
and this. Aupeqabundance's of rays re-united 


R ; + 
942 
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is an exceſs of ſtrength. The rays which 
proceed from the fire are lefs parallel, per- 
haps on account of the nearneſs of the fire, 
or becauſe they are impelled with leſs force; 
| they are therefore re-united in a ſmaller 
number upon combuſtible bodies, and the 
-reſult of this defect of * 880 is 
a want of force. | 
- LADY CAROLINE. - „ 1 
. Why does a large mirror prog more 
| effet than a ſmall one, Kitty 1 + 
„ V 
11 receives more rays, and relect more 
a of them ta its focus. 
An eminent philoſopher (M. Buffon) by 
i tbe means of a mirror of {ix fquare feet, 
was able to melt tin at 150 feet dif- 
tance, lead at 140, filver at 50 feet, and ſet 
"Hes to a block of wood, diſtant 200 > feet, 
V 
| The burning mirror of the jul palace 
: in Paris has leſs power in great heats than 
| in Common heats. It bad fcarce any 
5 5 | V * 


ny 
et 


power at all in the extremely hot ſummer 


Whole ſummer. What is the cauſe of 


. exhalations which are raiſed from the earth 
in the great heats, and which are the cauſes 
in the air, and in the light, of thoſe trepi- 


time we there obſerve ; theſe intercept a 


Trays which flow over it and tend to re- 


treme ſubtility neceſſary to enable them to 
| penetrate. and infinuate themfelves into a 


ſes the exceſs of _— ms 1 en | 
great heats. 
When we place betwixt the mirror 1 


che focus, a chafing-diſh full of lighted 


' on yIS1o' Tr. 132287 


of the year 1705, and ſometimes it hardly 
has eight favourable days during all the 


this, William? 


WILLIAM. 
It muſt undoubtedly be from n 


dations and undulations which from time to 


great part of the rays, and hinder them 
from falling on the mirror, envelop the * | 


unite in the focus, and take from the-ex- 


hard body. This exceſs of weakneſs ſurpaf- 


* 

£ 

f 
" 


— 
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coal, under the rays. which tend to the 

focus 'of the mirror, the power of the rays 
1. conſiderably weakened; the reaſon is, 
chat the rays become faint by traverſing tho 
55 ſulphu reous u e that iſe n n dhe 
| coal. © Ay 5 


wa LADY. CAROLINE. . £1 

How did the mirrors of As las 

we are told) m the veſſels of the Roe 
mans, Elizabeth ? 
| ELIZABETH. | * 

1 have F Sir Thomas lay; that this | 
| relation is hard to be believed ; for though, | 
according 40 the rules, a mirror may be 
| mwade of which the focus may be very diſ- 
unt, yet: 472 s would not be better 
united, on account of the great diffculties 
_ it would encounter in traverſing the- air, 
R ——— ne | 
: The 8 of ſ hate. of woe concave = | 
Mirror Which Archimedes made .uſe- of, 
eaten nen 


5 225 „ | 4 Was 


6 * 


was diy paces, ſhould have been one hun- 
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dred and twenty feet. BE 
IA CAROLINE. 1 
Why do we in vain make uſe of convex 
mirrors to increaſe the heat that flows from 
the ſolar rays? Tell me, Henry. 
1 HENRV. 
The light of the ſun being 3 al- 
moſt parallel to itfelf,. far from conver- 
ging as it ſhould to acquire more ſtrength, 


dan only diverge and be rarefied when i it is 


reflected by ſuch ſurfaces. 


LADY CAROLINE. 
Why is the light which comes from the 


| planets to us ſo very much weakened, 


Fanny ? 
5 þ FANNY, . : 
It not only makes a longer paſſage by 
flowing from its ſource to other celeſtial 


| bodies, and from theſe to our globe, but, 
beſides, there is only a ſmall part of it re- 


fictted wrongs * and the portion of lighe 
8 | which | 
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which, i is given to us, is very rarefied' by 
. divergency it receives from the ſphe- 
| rical nature of the reflecting ſurfaces. 
EE LADY CAROLINE. : 
E The heat of the ſun is leſs an upon 
3 the ſummits of high mountains, than 10 
3 1 Explain this, Mary. 
| MARV. 5 
| | . che cauſes which 3 to 
| | this effect, we may reckon the divergency of 
| the. rays of light, conſiderably increaſed by 
the round figure of the mountains; for the 
heat-ex perienced on the ſurface of the earth 
darts not only from direct rays of the ſun, 
but alſo from thoſe that are reflected; theſe 
being rarefied or diſperſed by the manner 
in which they rele; the total effect muſt 
be leſs. 


2 "7 
41 


r 
| "By fixing the ſight upon a 3 or Glogs 
burton, a watch · caſe, Ke. er Wente 


e e ; they a are has allo i in their na- 
2 33 : | I tural 


5 ger, wavy 
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Aural fituations, and very near behind the 
reflecting ſurface, but we ſeldom ſee them 
correctly deſigned; and the motions of ſuch 


repreſentations do not correſpond to thoſe 
who' conſult them, What i is the reaſon of 
yu Edward? Es 
5 EDWARD. 
This! is occaſioned, without doubt, by the 
irregularities of thoſe little mirrors which 


are adapted to ſhine, rather than to repre- 


ſent objects; but even if they were fitted 
for this laſt effect, they would always in 


 e6mmon circumſtances have the Ah | 
tions I before mentioned. 


LADY CAROLINE. 
Why does a concave mirror which has a. 


] very ſmall curvature repreſent pretty accu- 
rately the figure of a ſmall object; and 
the contrary, if it be more hollow in re- 


gard to its diameter, and the objed be lar- 


_SOPHIA. 
| The en of a * object not be- 


ing 


ng2  RVDIMENTS OF REASON. 
ing parallel to the refleQing ſurface, and 
the viſible points being repreſented at diſ- 
tances proportionate to the degree of the 
diſtance which they have before the mirror, 
it is natural that the images which reſult 
from all theſe particular repreſentations 

ſhould make us ſee in curve lines that 
which is repreſented in the mirror in ſtrait 
lines; or, which is the ſame thing, the ap- 


55 parent figure is not conformable to the real 


2 wo of the object. | 
_ LADY CAROLINE, Fa 
Why do. plane mirrors repreſent objects 


juſt as they are, without changing either 


the colour or the arrangement, or the ſize 
of Wert ? Tell me, Frederic Fl 


| -FREDERIC. Z : 
1 5 Hard, uniform, and poliſhed, FOR ſend 
back to us the rays, fuch as they have ro- 
' ceived them, in the fame order, and with 
the ſame modification; the angle of reflec- 
tion being equal to that of incidence. KT 


\ * 


= Ab 
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The object appears beyond plane mirrors 
at the ſame diſtance as it is, or appears to 
be, on this ſide of the mirror. In propor- 
tion as I approach the glaſs, or remove 
from it my image, which is ſeen beyond 
it, ſeems to approach or remove as J do. 

W hat is the caufe of this, George ? ee 

| GEORGE. 

; "The rays before they repreſent the ob- 
je&, go from the ſame object to the glaſs, 
and come back from beyond the glaſs even 
to the eyes. They have therefore, when 
they enter into the eyes, not only the ſame - 
- diſpoſition and the ſame inclination, but 
likewiſe the ſame force and the ſame direc- 
tion, which they would have, if they had 
actually come from the point, and the diſ- _ 
tance where the object appears beyond the 
mirror. Of courſe, they ought to repre- 
ſent it there as they really do, ſo much the 
more as the mind naturally refers objects 
to the extremity of the right rays, which. 
, Oo”; „ 8 5 approach 
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approach to irike wo," „ N which face 
vou. 


1 


Lapy i" 
Sometimes the light of a ſingle wax- 


5 i dandle, falling upon a pane of glaſs with an 


obliquity of forty-five degrees, appears 
9 beyond it. Why ſo, TT 8 
e eee 

„It is, that there is a ſtronger 105 and 
one more weak; the ſtronger one is re- 
flected by the foremoſt ſurface of the plane 
of the glaſs, and the weaker one is ſent 
back, at leaſt in part, by the air expanded 
upon the hindmoſt ſurface. - If we moiſ- 
ten with water, clear oil,” or tranſparent 
and liquid honey, that ſurface, a great part 
of the rays will no more return, becauſe 
theſe fluids will allow them to paſs. The 
rays return, however, when the air alone 
| S rn covers the lurface. 

a CAROLINE. 

Why do convex mirrors repreſent objects 
 Tmaller than they really are; and concave 
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mirrors, on the contrary, larger. Can you 
tell me, William? | _ 
WILLIAM. 

The convexity of the firſt is the cauſe 
that the moſt powerful rays are reflected 
to the eye only by a very little ſurface. 
They ſtrike the eye under very ſmall angles. 


Thence the angle of viſion is extremely mi- 


nute, and the image of the object corre- 
ſponds to this angle. 


The concavity of the latter is, that the 


rays reflected by the concave ſurface make a 
much greater angle ; and if we look within 


It, the object of a point where the eye may 


be more remote than the focus of the rays, 
or than the point of their re- union, the ob- 


muſt croſs each other in their focus, and 


then ſeparate in ſuch a manner, that thoſe 


which come from the ſuperior part of the 


object are downwards, before they enter into 


Je appears inverted, becauſe the rays 


the eyo; and thoſe which come from hs 


erior yart are upwards. | 
8 2 SIN 
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| SIR THOMAS. | 
. The part of this ſubject with which we 
ate now about to cloſe, is called 


KEFRACTED LIGHT» 


LADY CAROEINE. 
We ſhould infallibly miſs a fiſh in water 
if we ſhot at the place where we ſee it. 
How does this happen, Elizabeth E 5 
ED ELIZABETH. _ | 
For two reaſons ; the firſt is, 3 
che fiſh is always lower than the ſpot in 
Which it appears to be. In the ſecond 
place, the ball undergoing a refraction in 
a contrary direction to that of the light, ne- 
ceſſarily riſes above the direction which we 
intend to give it. 
LADY CAROLIN E. | . 
We ſometimes ſee the moon on her ri- 
ling, totally eclipſed, while the ſun is ſtill 8 


| | f wholly ſeen in the oppoſite part of the ho- 5 


rizon. How e this, * 2 
UENRY. | 


1 


« 


| HENRY. | 

. is not the moon nes is ſhewn upon 
the horizon, but only its repreſentation 
raiſed by the effect of refraction. , 


d LADY CAROLINE. 
Plane glaſſes, as thoſe which we put in 


8 thoſe of which we make mir- 


rors, &c. cannot be uſed to condenſe the 
ſolar light which runs through them, wm 
me the reaſon of this, Fanny. 
e : 
"Theſe rays, being parallel to each Ag | 


enn never be more inclined one than the 
other to any ſingle plane: thus, refractive 
ſurfaces that are even, do not . i 


thing in their reſpective poſition. 
LADY CAROLINR. 
How is it that we ſee, Mary, through 


the glaſſes of carriages, almoſt, if not quite, 
__ as well as if we looked n an 
bomogeneous medium. 


MARY. 
Wden media more denſe chem: the* air 


2.3 - + nn 
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| hae even ſurfaces, and theſe are very Gre, 35 
their interpoſition does not cauſe any ſenſible 
change in images, becauſe the light is but 5 
little refracted. | 
| LADY CAROLINE. 
- "Denſe media, very thick, although with 
8 ſurfaces, make us ſee objects much 


| Jarger than they are; fiſh, for inſtance, 
appear larger in water than when they are 


taken out; gravel, ſtones, plants, in like 
manner, deceive us when we ſee them as 
. the bottom of baſons, fountains, rivers, &c. 
The ſpaces alſo appear to us more extended, 
and the limits which ſurround them ſeem 


dos us to leave betwixt each other a greater 


diſtance. What N Edward, can be 
given for this? ; 
EDWARD. 

Al this may be accounted for by ü the 
rays, which become more and more con- 
verging when they dart from the water to 
er! imo do = N 


* TM - * 
. LADY. 
% ; . F 
82 #- ; . 
J o 2 . 0 x . 
Y N ; ; 
a * 
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LADY CAROLINE, | 
Having the eye placed directly above. 2 
vellel full of water, or of any other clear 
Bquid, if we look at a piece of money, or 
any ſimilar thing at the bottom of the veſſel, 
and ſufficiently lightened, we ſee it larger 8 
than in the air; but it does not appear to 
us to be out of its place, like another ſub- 
ſtance of which we ſhall hereafter ſpeak. 
What is the reaſon of this, Sophia ? ? 

J SOFIA. | 

| | We may comprehend the reaſon of this, 55 
dy conſidering that in this caſe, the eye 
h perceives a part of the piece; its center, 
for inſtance, through a cluſter of rays, of 
which the axis ſuffers no refraction, per- 
pendicularly paſſing from the water into the 
air; this part of the Nee is therefore ſeen 
in its true place, and in its natural direc- 
tion; the others are ſeen by oblique rays, of 
courſe reflected, which apparently diſperſes | 
| them from the firſt, as if it were immove- 
able ; hence the object appears magnified, 

| BE 1 but 
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but not diſptaced as 10 its direction: the 
g figure itſelf is not ſenſibly altered, if we di- 
rect out look in ſuch a manner that the di- 
rect ray may come from the middle of the 
object which we propoſe to VE, at : I if | 

7 it be not too large. 5 


LADY CAROLINE. | 

Solid bodies put in glaſs veſſels full of 
water, or any other tranſparent liquid, ap- 
pear to us under deformed ſhapes when we 
look at them through the ſides of theſe veſ- 
ſels, which are often curved in one ſenſe 
and ſtrait in another. , ; What is is the e cauſe of 
thi S, George? x | 


? : - "a 
A 7 * A N & 


GEORGE, 
There are certain dimenſions, : as in 'theſs 
8 inſtances, which admit more than others of 
| the effects of refraQion. 


LADY CAROLINE. 

If we put a crown piece or any other 
piece of money into an empty baſon, and | 
withdraw till we juſt loſe ſight of it, and 
another perſon come and put a certain 


8 | 
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quantity of water gently into i, fo.as not 
10 move the piece, it will, nevertheleſs, 
fuddenly appear again to you. Can you, 
Kitty, explain the cauſe of this? 
: KITTY. i 
The oppoſite ſides of the baſon hinder 
the rays which ſhoot from the ſurface of 
the piece of money from coming in a 
rait line to our eyes. If we fill the baſon 
with water, we may ſee the money at the 
ſame diſtance in the oppoſite points of th 
curve of the baſon, beyond and above 2 i 
ſpot where it really lies. 
LADY CAROLINE, 
Certain artiſts in fine works, as en- 
gravers, &c. for the purpoſe of procur- 
ing light for their evening labour, have 
amps, of which they make the light paſs 
through a glaſs bottle, thin, round, and {|| 
clear, which they call the jug, and which {| 
they fill with clean ſpring water. For what | 
purpoſe have they recourſe to this expe- 
- gicnt, William 


„ ———— — — PID 
%%% 1 oe ——— oe — . * as 2 


WILLIAM. 
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Toe flame of cbs a lamp has 
ing placed near this bottle throws upon a 
| great part of its ſpherical ſurface diverging 
+ Tays, which become by degrees a great deal 
 tefs;; and this light afterwards loſes the reſt 
_ of its divergency by paſſing through the 
water into the air, becauſe on each part it 
is refracted; the rays of courſe are con- 
tracted into a ſmaller ſpace, and become By 

oe — 2 554. $99 
N "LADY CAROLINE. | 
Why, Elizabeth, does a ſtraight Rick = 
Lay ia into water, appear broken : 7 


5 ELIZABETH. 
* The * which ſhoot: from te. eh [of 
the ſtick are refracted in their entrance 
from the water into'the air, and the eye re- 
| ceiving* them as if they were ſhot from 4 
point Where the end of the ſtick is not, 
tte mind is referred thither, > FOR thinks oY | 
8 broken in to. * ; 


tak: - 


i LADY CAROLINE. 
Why do round magnifying glaſſes, | or 


lenſes, enable us to ſee more clearly 5 Tell | 


me, Henry. | 
5 HENRY, 


As they ar are Convex on both ſides, they | 


force rays to enter into the eye, which 
would not have entered had we looked at 
the object without them ; it is a natural 
conſequence that they will render the light 


lefs diverging, for the refracted rays being | 
more contradted between themſelves, the 
= prunella muſt ſeize thoſe which might have | 


eſcaped. 
SIR THOMAS. 


We are now, my dear children, arrived 


at the end of our labour. My deſign is 
completed. I am convinced that you 
perfectly underſtand all the queſtions and 


principles which have been propoſed and 
expounded by your good mother Lady Ca- 


roline and myſelf. 


You will now be able with confidence to 


account 


oN visox. 403 
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account for every phenomenon that can 
occur in common life. Many things of 
which great numbers of people, who are 
conſidered as having been well educated, 
- are completely ignorant, you will be en- 
abled to explain to their 225 aſtoniſhment 
and admiration. 
We ſhall now leave you to cultivate and 
. improve whatever new ideas may ariſe upon 
he ſubjects of which we have been treat- 
ing; and I truſt that your own. ingenuity 
will prompt new and uſeful experiments, 
which your . wand 14 bo to e 


tion. 


N THE END. 


DEFINITIONS 


TERMS OF SCIENCE, &c. 


IN THESE VOLUMES. 


1 unlimited. 


Abſorbent- the pro- 


perty of ſucking up or 
a Irying away moiſture. 


Accelerated---one in- 
- vents of ſwiftneſs con- 


tinually added to a for- 
mer increaſe. 
Accord when two or 
: more ſonorous bodies 
form ſounds, the union 


of their, impreſſion is 


called an accord. 
Acids liquors and 
dublanee which being 


particles affect 


| A 
i UTE—com- 


compoſed of pointef 
pe 4 
in a ſharp and piercing 
manner, as vinegar, le- 
mon- juice, &c. | 
Action- the power of 
one body exerted on 
another; compreſſion. 
Acklive a dy that 


can exert its power on 


another. 

Acuie ſharp; end- 
ing in a point; the 
higheſt ſound of an in- 


ſtrument. 


4dberence«=«the es OY 


(A). 


3 


8 


+> DEFINITIONS. os 


of t 
touching each other. 


- bodies ſimply 
Adrpous 


ture of ſome baſe mat- 
ter, 'which renders a 
_ ſubſtance corrupt, un- 
wholeſome, or nauſe- 
ous. 

Agate---a hard, par- 


| 1 ſmoath 


one 

Air-pump--a machine 
by which the air con- 
tained in all bodies may 
be exhauſted. . 

Alk 
which 'when mingled 
with acids roduces 
fermentation and effer- 
veſcence. 


Alternatives---the va- 


Tious ſucceſſions or ſitu- 
ations of one thing to 
another; the choice 


wen of two things, bs lo 


that if one be rejected, 


5 7 the other muſt be taken. 


Aluminous--belongin 
185 or b alum. 
_ Amphibious --- having 


| 5e to Hve either on 


land or in the Water! in- 
. e 

Analogous --- -bearing 
ſome reſemblag be or 
ee 5 

ee, en 


„ WY 


{ol v 
1 


--- fat, greaſy. 
ard. obs we | 


i--any ſubſtance | 


* 


8 
* 


. 


two lines inclining to, 


and meeting each other, 


form an opening or cor- 
ner called an angle. An 
angle is called acute when 


the two lines that form 
it contain between their 


open ends a leſs portion 


than one-fourth of a cir- 


cle's circumference. It 
is called obtuſe, when its 


lines contain more than 


one-fourth of a circle's 
circumference.” It is a 
right angle, when they 
contain exactly one- 
fourth of a re” s cir- 
cumference. _ 
Angle of N See 
the ih definition of 
Light, Vol. 3, p- 151, 
Angle of  Inclination. 
See the 6th definition of 
gr Vol. 3, P. 151. 
ngle, optic, See the 
efinition of Ligbe 
0 „ 0 
Anim eule . the 
ſmalleſt of all poſſible 
inſects, which, without 
the help of lafſes, eſ- 


ca the mo rcing 
cope, hp RE 


Tae natural 


contrariety to any et 
ſo as to hun it involu 
tarily; averſion; diſlike; 


s of e | 


= 77 


©. and a 


ld oo 


. 


4 
LJ 


— 
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GEFINITIONS. 


Aen. top, point, or 


fummit. 


Apicen - plural of 


Pole of experiments. 
Applicanon the fit- 


ting of one thing to ano- 


ther, and the agree- 
ment of both, ge 
„ Born 4 Shar. 
ertul liquid compoſed of 


- falt-petre and vitriol. 


Aquatic reſiding in 
Water. po 


* 


Aqueorus---watery, 
. Aquedudts - convey- 
ances for water. + 88 
Arcana- ſecrets; al- 
luding to the ſecret 
ſtores of truth found by 


philoſophy in the womb 


of nature. 


ES 


 Bamboo--a reed found 
in the Eaſt Indies. 

Bafa the foundation 
or ground-work of all 


bodies. 
Bas Relief - projected 


ornaments which do not 
ſtand out from their 


ground in full propor- 


1 £5 


tion 
on we 
ISL» 


Apparatus- things to 
be eee the pur- 


ſurround a flower; the 
effluvia of a heated 


B 


- s & 4 4 * 4 . þ 4 
* 9 * — " * * . 
| Rog 2 , 
N ; a 
8 ; g 


Ty 


gun larger than th 
common muſquet. | 
 Aſperittes--roughneſſy 
on the ſurface of an, 
natural body. 

Atmoſphere --- the aiz 
that ſurrounds the globe 
of the earth; the odo- 
rous particles which 


bo- 
dy. . 


Atoms---the moſt mi- 
nute and inviſible parts 
which conſtitute bodies; 
any thing extremely 
ſmall. . 5 

. Auditive Nerves---the 
ſeventh pair of nerves, - 
and which conyey 
ſounds to the ear. 

Axis---a direct line 
paſfog through the cen- 
ter of any bedy on 
which it may turn. 
Axes---plural of axis, 

pt WK, 


Biped. - any two; foots 

a . d „„ 

. Badies ---- all thoſe 

things 'which can be 

called ſubſtances, have | 

a wy, 8 or form, and 
© 


may be felt or known 
by the ſenſes.. 


brated Dutch natural 
(+ 72457 « "NG 


er born 1668, 
died 1738. 
Bomb -u ſhell or hol - 
low ball of caſt iron, 
charged with powder, 


Calcination-- reducing 


8 of bodies to powder by 


re. 3 | 
| Calculate — to com- 


pute, to number, ' t6 
1 
Capacity the quan- 


five or inactive dry 


+ earth. 


Cardinal pint 3 


of the four principal 
points in the compaſs. 
Catoptrics - that part 


of optics which treats of 


viſion by reflection. 
Cauſe that which 


produces an effect. 


Center gradity- is 
à point through Mien 


any body may be divi- 
ded into two equal parts, b 
Bat is, one as heavy as 


ge other; the very cen 


2 


C 


* 


' DEFINITIONS, „ 


nails, &c. formidable in 
„ Eo» 
Bmadtib - the - mea- 
ſure of a body from ſide 
to ſide, 6 


* 


ter point of the weight 


of all bodies. 


Cbmſalis any inſect 
in its coque or egg-ſhell. 
_ Cinnabar --- vermi- 
lion, a heavy red mine- 
ral, conſiſting of united 
ircle---a circle con- 
tains 360 degrees, 21,600 
minutes of degrees, and 
1,296,000 ſeconds of de- 


y proces of mercury and 
1 To 


. grees. 


Coagulate --- to con- 
geals thicken, or cur- 
C 
Cacbineal- an inſect, 
which, when properly 


dried, is uſed in the 
_ dyeing-trade. | 


Cobe un- the union 
of two bodies in ſuch a 
manner as to require 
force to dis join them. 


Column a round pil- 


lar; any body of cer- 


- tain dimenſions preſ- 


ſing vertically upon its 
alc. „ 
Combination the dif- 
ferent ways that quan- 
: - a ti 


A 


permrrione. 


fities or ſubſtances may 


be varied in order to 
produce 2 new form. 


Com aſs---an inſtru- 
ment dividing the ho- 


rizon into” 32 equal 
parts; by this inſtru- 


ment Mariners ſteer their | 


e. 
Com ofition A mMix- 


ture of different ingre- 


dients to conſtitute one 


| whole. 


One 4 fiib- 


ſtance made up of many 


ingredients. 

_ Compreſſion---a thick- 
ening or ſqueezing to- 
25 55 ſo that, though 
the bulk leſſens, the 
contained matter is ſtill 
the ſame. 

Concawve---a cavity or 


regular curved hollow. 


Concufon---a ſudden 
ſhock, 


Condenſation--the ſame 


With compreſſion ; the op- 


Poſite to rarefattion. _ 
. Canformanion--the way 
h which the ener 
Vats of a body are diſ- 
poſed and arranged. 
Congenial ---- ſimilar 
— and tempera- 
ture. 


lome rated ga- 
| ered 1 as in 5 


r loud and tre- 
mendous claſhing. 


farm or a ball, or any 
round „ 
Conſecuticvely ---- fol- 
lowing in train, ſucceſ- 
five, uninterrupted. . 
Conſtituent·-thoſe parts 


which placed together 


form a whole. 1 

Con ſumption- the ex · 
pending of ſtrength. _ 

Conti guity- the near 
neſs of two bodies ſo as 
to touch each oth r. 

Continued Bady- -a ſub- 
ſtance ſo ceived that- 
its parts are not ſe — 
ted from each üb 7 

Contraction that kind 
of motion which makes 
a body collect its. parts 
into each other, gather 
up, as it were, and ſhor- 
ten itſelf. | 

Converging - —— rays 
which incline towards 

each other till they meet 
in a point. 

Con ex- à form round 
like the top of a watch- 
Flats, as a Concave. 

ollow like the inlide o 


a watch-glafs. 3 


Cornea - the e 


| Horny coat of the eye, 


containing the watery 
ae : | 
A a ow Fi fmall. 
H bodies. ; 
9 inch - is an inch 
5 ſquare 


0 


— 


 DRFINITIONS; 


Olinder- a body hav- 
ing two flat ſurfaces and 
one circular; a tube or 


Kg body 
whoſe length, breadth, 


and depth are equal. 


dme 


Curwing ---- crooked, 
bent, arched, 


F 


minutes, or 3600 fe. 
conds. Equal to 694 


Engliſh miles. | 
* enfity --- thickneſs 3” 
by th 


or that proper 

which boties 4.1 
ſuch a quantity of mat- 
ter under ſuch a bulk ; 


ſo that more matter un- 
der the ſame bulk is 
greater denſity. | 


Depth --- the meaſure 
of a body in the direc- 
tion of from head to 


£ 


 Deſeartes---a celebra- 


ted French philoſopher, 


born 1596, died 16530. 
Deterioration - the con- 
trary of improvement, 
act or 
coming worſd. 
i Determined - fixed to 
one direction, ordered, 
neceſſitated, limited. 
Diagonal 


Vw» 


. 
- 


made into a ſo- 
like a die, 


Ww 
©  Day<--- contains 24 
hours, or 1440 minutes. 
Degree---contains 60 - 


— 


te" of be. 


| --aline drawn 
_ from angle to angle, and 


pipe completely round 
and uniform from one 


end to the other. 


dividing a ſquare Ito 
equal parts. $ 
Diameter a ſtrait line 
paſſing through the cen 
ter of a round table (for 
inſtance) and ending in 


two oppoſite points of 


the rim. 
Diapbanous- tranſpa- 
rent, allowing the light 
to paſs through, as glaſs, 
air, water, &c, ©: 
Diffu/ron of odours--the 


diſperlion and ſpreading 


round of fine vapours. 
Digeſtion. --the action 


by which the groſler 


parts of food are ſepa- 
rated by the heat of the 
ſtomach, and certain in- 


ternal juices from thoſe 


which are mare fine and 
ſubtile. „ 

Dilatation - the act ot 
becoming thin and wide, 
ſo as to preſerve the 
ſame quantity of matter, 
but acquire a larger vo- 


lume; contrary to ca. 


traction. 


4 


* ; 


r 


Dilute - to melt down; 
the word is generall 
uſed to imply ſevera 
fubſtances waſhed into 
each other by long min- 
Sung and beating toge- 

er. 

Dimenſion the mea 
ſure of a body either as 
it is long, broad, or 
deep. 

Dioptrics that part 
of optics which treats of 
the different refractions 
of light paſſing through 
different mediums, as 
air, water, glaſs, &c. 

Direction. a ſtrait or 
crooked line from the 
- Place: of ſetting-off to 
the place of arrival, 

Diſt.- the body or 


face of the ſun or moon 


Ezbullition- -- boiling or 


bubbling upwards thro? 


great motion. 
_ Efferveſcence---a boil- 
ing over. 25 

' _ Efluvia--- the ſmall 
and inſenſible particles 
that fly off from bodies. 
. Elafticity---the power 
to return to a firſt ſitua- 
tion, as a cane that is, 
forcibly bent flies back 


DEFINITIONS. 


being round, and aps. 
pearing to our ſight as: 
at. 


_ Diſſemiated---ſpreadl 

ay iN like ſeed in 

a field, ; 
_ Diſſolution---a, looſen- 


ing aſunder, ſo as to 


divide the particles of 
ſolid bodies from each 
other. e 

Dtwvergent--rays which 
going from the point of 
any viſible object, de- 
part from each other, 
. Divifibility---the qua- 
lity of admitting diviſion 
or ſeparation of parts. 

Ductili 
quality that metals have 


of becoming flexible, 


pliable, and extendible. 


Electrical ---- bodies 
which have the power 
of attracting light ſub- 


ſtanees to them with- 


out magnetiſm ; amber, 
ſealing-wax, &c. when 
heated by friction, are 


of this deſcrip tion 


Elements are the ori- 
ginal,, unmixed, ſim- 
ple parts of any created. 
mne 

Emanation of Light. 
N flowing 


of metals the | 


DEFINITIONS. 


| er found in all di- 
reftions from a ſource 
ar center, as the rays of 


at intervals, 


poiſe, equality of u eig t 


ght from a taper or 


215 "the ſun. 


Enveloped -- inwrap- 


ped, covered, ſurround- 
ed, incloſed. 


Ealipile--a hollow ball 


_ of metal with a long 


Pipes which ball fille 
h water, and expo- 


ſed to the fire, ſends 
out as the water heats, 
blaſts of 
cold wind Weben the 


en —— - equi 


at 75 end. " 1 
Eſence- the ve = 
Ing of a thing. AY 
EM the 28 
of emptyin 
: — --- ſending 
V W | trom the 


uber — bell ſur- 
faces; à luperficies cut 
into ſeveral angles, 


ternal motion of the im- 


eat e anfion occafion- 
ed by acids makin 
Weir ay a into the allali. 


: a. 


PF 


reptible parts of a 
body, accompanied with 


ſupſtance of the body 
itſelf. 3 

Exbale ---- throwin 15 
forth vapours from t 
ſurface only. 

"Expanſion---the ſwel - 
ling or increaſe of bulk 

ids when ſtirred up. 

by heat. 

Experiment - a trial 


made on natural bodies 


for the purpoſe of diſ- 
covering their qualities 
or their properties, and 
aſcertaining their cauſes 
and effects. 5 


Expirate ---- vapours 


. thrown forth from a 


hollow fubſtance. 
External--from with- 


out; that is, a cauſe not 


within the body itſelf, 
but. proceeding from 
ſome other body. 
Exudation-< -a e 
out of the} Juices. 1 


| Fibres--fine W 
or ſtrings, tough and 


long, the middle part of 
* Permentatibn---an in- | | 


which is very fleſhy. _ 
Fila ments thin ſlen- 

der threads ; alſo ſmall 

fibres which make u 

me texture of the aut, 

cles. 


Fluids — 92128 m 


FT „ „ * 1 N —_— *+* 


bodies which are made 
up of particles fo very 
ſmall and round, that 
they are eaſily put in 
motion by touching each 
other only in one point, 


like ſo many ſmall 


globes. | | 
Finite that which 
has an end; it alſo 
means determinate, - 
Fecus the point 
wherein the rays are 
collected after they have 
undergone refraction or 
reflection. 
Fioci- plural of focus. 


Gsbules- mall round 


nes : 

Cold a cement 

or N of gold 
in che way of common 
putt 7. 

| Graduation --- by de- 
grees, ſtep by ſtep, re- 
gularly flow. | 
Ceran -The follow- 


ing weights are gene- 
rally uſed in the expe- 
riments of natural phi- 
* Hartſceker---an emi- 1596, died 1650. 
nent Dutch philoſopher 


n 


BA - 
„ * 
— 2 0 . 


rn of a globe or ſphere 


DIFINITIONS. | 
thing not ſolid ; thoſe 


Force power, im 
pulſe. 8 
Form the external 
appearance or ſhape of 
any thing. | 

Frangible--eafily bro- 
Ken | 

Friction--the rubbing 
of two bodies againit. 
each other, ſo as to hin- 
der or leſſen motion. 

Fulcrum---a prop. g 
Fundlion - the office. 
allotted to any active 

wer. 


Fufion --- the act of 


melting, the ſtate of be - 


ing melted. | 


| loſophy "i 


One pound contains 
12 Ounces, or 240 pen-. 
nyweights,, or 5,76 
grains. 

One ounce contains 
20 pennyweights or 480 


grains. 8 


One pennyweightcon- 
tains 24 grains. 

 Gravity--weight, hea- 
vineſs, tendency to the 
center. _ 


Hemiſphere---the half | 
when 


* R 


SLFINITIONS, 
Horizontal--level with 


When divided in two * 
N paſſing throug 
center. 
Heterogeneous --- con- 
- ſting of parts unlike 
eh: other. | 
Homogeneous -- having 
-the ſame nature or prin- 


ciples; ſuitable to each 


4 er. 
Horizon--the line that 


tion; 


the horizon. f 

Hour --- contains 66 
minutes, or 3,0 ſe- 
conds. 

Humidity --- moiſture, 
wetneſs. 

Hypotheſis --- ſuppoſi- 
principle laid 
down, and to be taken 


for hen 


terminates our view of | 


ſky. 


F-* 


Ignems--the property 


of th thoſe bodies which 
communicate fire. 


Impelled--- puſhed or 


driven onwards. 


Impregnated --- filled, 7 
-To as to admit no more. 


Inch ſquare is a por- 
tion o —5 ſubſtance of 
four equal ſides, eve 
7 of which is an inc 
In length ;. natural phi- 
lofophers wie the fol- 
lowing meaſures ini their 
experiments on ſpace: 
22 inches make 1 _ 

4 feet — 


31 varde — * 


perch, or rod. 
40 88 &c. * 1 fur- 


lon 
2352 smile. 


c Ana — 1 12 


7 


5 


1 - hides inch act 13 


linear parts. 
1 ſquare foot 144 
Tquare inches. N 
x ſquare inch — 144 
_ ſquare parts. 


1 cubic foot rs | 


. cubic inches. 
1 cubic inch 1728 
- cubic parts. 
Inclined plane---a fur= 


face that ſlopes or in- 


clines to the level of the 


horizon. 
Ine 


comes difficult. 
Inerineſs---the ſtate of 
quite fall, - * 
In nite--without end; . 


: Renta. 4 
Inflexibi ity --- incapa- 

ble of being bent or 

wrought 1 88 


rated two bo- 
dies ſo joined that a diſ-. 
tinction of either be- 


— 


Inf 


neal, as mankind means 
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Influence the power 


of one body flowing in 
upon another, and giv- 
ing or depriving it of 


exertion. 


Infuſion- the ſtate of 
being (teeped in moiſ- 
ture, or poured upon. 
Integrant parts --- are 
thoſe which collectively 


make up a whole bo- 


dy. | 5 
Internal-inward, not 
external. | | 

Interpoſution- a placing 
betwixt, or one body 
placed between two 
others. 


Inerftice, ſpace : be- 


 Xind---the word kind 


makes one's thought ge- 


ngo any one ſubſtance 
pread upon another, or 


à continued bed of ny 
- kind of ſubſtance, ſuch _ 
' _ as a bed of a peculiar be raiſed b 


ſort of clay in the bow- 


els of the earth. 


tween one thing and 
another. 1 bY 
Intimately - cloſely, 
with intermixture of 
parts. 2 
Inverſe ratio---invert- 
ed proportion; recipro- 
cal; oppoſed to direct. 
Julian month --- con- 
tains 4 weeks, or, 28 
days, or 672 hours, as 
40,320 minute. 
Julian year---contains 
13 months, 1 day, and 
6 hours; or 52 weeks, 


1 day, 6 hours; or 


365 days; or $876k 
hours; or 525,960 mi- 


nutes. 


all the human race to- 
Layer- -a thin cover- 


Lower ---any contri- 
vance to enable us to 
raiſe a body that is ei- 
ther too heavy or too 
ee eee to 
the me 
ſtrength of the arm. a 
Line of Direction is 


Length---is the mea- that line which proceeds 


EEE 5 


err % 1 
3 


ſure of a body from the from the center of gra- 
Eace onwards; from end vity, and determine! 


. 
* 7 £4 . 
8 * * D * 81 5 * 
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#0 ſuch and ſuch a di- 
rectien. 

Liitbarge a coarſe 
kind of reddiſh mine- 
ral; e lead vi- 


trified, either alone or 


with a mixture of cop- 


per. 
Lecal--being in a par- 
ticular place. | 


M 


W com- 
plicated work in which 
ene part contributes to 

the motion of another, 
Magnetiſed --- having 

the power of a magnet 
| Eiven to it. 

Mairan --- a French 

- natural philolopher of 
the preſent century. _ 
_  Maſs--abody, alump, 

- continuous quantity. 

Matter--is every ſub- 

1 5 — that may be felt, i 


ivided, put in motion, 


or ſtopped, and is 
extended in length, 
- breadth, and depth. 
Medium---2 :culiar 
conſtitution or frame of 
any ſpace through which 


bodies move, as air, wa- 


ter, vapour, &c. . 


Membrane---thisterm 


1 s uſed to expreſs a fil- 
"my web of fibres or 


 4imall threads which en- 
FED 2 Cover Te we par” 


: palms 
Pm Media plural of ne- 


. iT foot 


Merewry or Spirit---is 
a white fluid mineral, 
the great 3 of all 
metals, the firſt of fluid 
or flowing bodies, and 


only the ſecond of heavy 


ones, as gold alone 1s 
heavrer. 

Microſcope---an wee 
ment by means of whi 
the moit minute 18 
are repreſented to the 
eye as of a prodigious 
ſixe, and every part dit- 


tinctl 
Mikes reduced--In this 


place it may not be amiſt 
to remind the young 


reader of the following | 
meafiires : 


3 inches make a band 
breadth or a pan; * 


2 
dot, 


227 

2 cubits — a yard, 
i yard an ell, 

+ ell - A pace, 


3 ſpan 


| 8 ace —— a fathom, 
27 fathoms—— aperch, 
4 Perches——a furlong, 
$8 turlongs —a mile.q 
[on Minutes 


DEFINITIONS. 


1 Minute---contains 60 


ſeconds. 5 ; 
Mixed bodies--\implies 


the firſt principles or 
elements. | 
Modification a quali- 


fying or modifying; ſet- 


ting a meaſure or limit 
to any thing. 
Muller a ſtone held 


in the hand with which 


any powder is ground 


N 5 Fo 
Non-elaſtic . bodies © 
that do not reſtore them- - 


| Nature . a regular 
courſe of things; a diſ- 


| Poſition of bodies, a 
fate, a ſyſtem. 


| Nitre---a very ſharp 
and. corroſive body 


drawn from ſalt-petre. 


Nireozs--impregnated 
with nitre. | 


5 08 
Object is the know - 


ledge reſulting fro any 


particular ſtudy ; as ſub- 
N Lies is the means of arri- 


at that knowledge. 
I blique - aſlant, Or 


forming an angle with 
n line. 
liguity—ſlantneſs. I 


Obtuſe — blunt, the 


figures 


upon a horizontal ſtone. 


It is often improperly 


_ called mullet. 
whatever ſubſtance is 
made up of a mixture of 


Muſchenbroek --- a fa- 
mous Dutch philoſopher 
and mathemarician, died 
1761, aged 69. 


Muſcles- the princi- 


pal organs or promoters 
of motion in all animas 
ted bodies. 5 


Mutual the quality 5 


of two bodies partaking 
of each other's powers. 


ſelves to their former 
after having 
been ſtruck and bent by 
other bodies. 2 
Nutritzon---the act of 
nouriſhing. - ” 


of the nature of oil; 
oily. LJ 


Opacity — cloudineſs "Ip 
want of tranſparency. - 
Opaque — dark, ob- 


ſcure, cloudy, the cons 
trary to #ranſparent. 


Organ — the after 5 
ment of 1ome facultys - 


(3B] 


Oleaginous—partakin 9 9 


* 0 pres Pp 


5. which 


| D2FIXITION 3. 


: os the eye js the organ 


abt. 


8 OT, opening. | 
p 


an equally or 


| every where alike diſ- fleme) a wate 


Particles — the very 
malleſt points or atoms 
that can be conceived to 

enter into the compoli- 

tion of bodies. 

Paſive u body which 
muſt receive action from 

another, 

pable of action in jit- 
elf. 

2 Percuſſion, direct — a 

| pos in a Kranght, 
Une. | 
Pe Waleri me 

direction of a ſtraight 


15 line up and down. 


Perrault — a French 
natural philoſopher, 
rofeſſion 

quitted for that of an 
5 architect. Died 1688. 


Phenomenon —an un- 


common appearance, 
; _ to be accounted 
4 r- a man 


| deep i in knowledge, ei- 


ther moral or natural; 


35 1 a m—_ « _ ing down of the 
dom. d. 


being inca- 


he 


Orpiment, yellow = 2 


ſpecies of arſenic. 


ne pen banden 
humour 
of the body ſo called; 
water, one of the five 
. e principles. | 
+ Phoſphorus—a chemi- 
cal preparation which 
ſhines only 1 in the dark, 
and being expoſed to the 
air, takes fire. 
Phyſics—natural =Y 
loſophy, or that ſcience 
Which treats of the pow- 
ers and properties of 
bodies in their natural 
. ſtate. | 
'Plane—a flat fa rface 


level with the horizon. 


Platen—a plate upon' 
which objects are, pine 
in the air-pu 

Pores — ſmall open- 
ings found between the 
particles of all Lg ; 

Porph a fine ſpe- 
os of ard: and reddit 
marble. 

Precipitated ex reſſes 


the idea of | ſuddenly 


ſinking. 
P recipitation—the ſinke 
** 


8 Nx any mixed body 


% 


that were kept prop- 


d up in a diſſolving 


liquid. 


Preliminary — going 


before; principles laid 
don previous to en- 
[tering on the main ſub- 


zect. | | 
Preſſure — one body 


| lying upon another, and 


orcing it to remain mo- 


tionleſs by its weight 
upon it. 


Principles — the firſt 
particles that the mind 
can conceive in the con- 


ſtitution of any being. 


Priſm — a priſm of 


glaſs is a glaſs bound- 


ed with two equal 


and parallel triangular 


Quality — thoſe pro- 


rties by which one 


| Thing 1s diſtinguiſhed 


from another. 
Quantity — that pro- 
perty of any thing which 


may be increaſed or di- 
h miniſhed. 0 


Radiant point. See th 
7th definition on Light, 


Vol. iii. p. 151. 
Et, Rar efaion—the ſame 
with dilatation ; which 


LB 2] 


ſee, 
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5 


ends, and three plain 
and well-poliſhed ſides 
which meet in three pa- 
rallel lines, running 
from the three angles of 
one end, to the three 
angles of the other end. 

Proceſs—the way of 
proceeding in and con- 
ducting any experi- 
ment. 


Prominences —- little 


heights on the appa- 
rently ſmooth furtaces 


of bodies. 
Proportion compara= 


tive relation of one thing 


to another; ratio 
Prunella--a ſmall aper - 


ture in the middle of the 


eye; the pupil. 


ſlaked with water. 
Quotient. —in arithme- 
tic, the number produ- 


ced by the diviſion of 
two er numbers one 
by 


e other. 


R 


Ray, or Radius that 
line which proceeds 
from the center of a cir- 


cle, and ends in ſome 


points of its circumfer- 


ence 


Quicklime —lime una 


— — —— wh 
1 4 9 


J | £ 2 
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ence; a beam of light. 


* 


the air- 
cloſes the bodies that 
are put therein, 
Reciprocally — return- 
ing equally on both 


Solar Ray, ray of me 


ſun. 
a ren ſtance. 
Recipient—that] part of 
ump which in- 


ſides; affecting both Per- 
ties alike. 
Reflection — means a 


return back, or the re- 


| as motion of a bo- 
y flying back from an 


--obſtacle. 
5 Refledive—capable of 


reflection ; that which 


reflects or returns back. 
© Refrattion — means 


ing the light of a 


Sreaking againſt, or a 


bending and TL of a. 
irekt | 


body from its 

courſe. 
Relation the connec- 

tion that two quantities 


regard to their ſize or 
magnitude. 


Kepa ration — the re- 
gaining of ſtrength con- 


ſumed, © 


Repulſion — a beating 


-or driving back. 


RefpeAlive— relative to 
any other bod the 
reſpective or erent 
properties of each body. 

Retarded - velocity or 
ſwiftneſs continually di- 


miniſhed ; the contrar y 


to accel-rated. : 
Retink—the expanſion 


of the optic nerve on the 
inner ſurface of the eye, 
is 10 called from its re- 
ſemblance to a net. 


Recverberation — cauſ- 


bod 
to ſtrike and beat "once 
again; beating or dri- 


ving back. 


Retation—a wheeling 


Found itſelf. 


nave to each other with 


* 


the nature of ſalt, one 


of the five chymical 


principles. | 
Sall—a mixed body, 
of which earth is the 


l 
aber urteking of 


* 


peu i water the ſe- 
cond, and fire the third, 

S clear, obvi- 
ous, and certain know- 
ledge of things founded 


rk- 


on truth. 


" ron or M 


Scintillation — iP 


ba 4 4 © 8B - 


2 


bodies havin 
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ling; the trembling and 


| _  twinkling motion of the 


ſtars. 1 
Second the õoth part 
ot a minute. . 

Sergfity - wateriſnneſs; 
the thin or watery part 
of the blood. 

Sine — a right line 

drawn from one end of 

an arch perpendicular- 
ly upon the diameter 
rawn from the other 
end of that arch. 
Solan—belonging to, 
or proceeding from the 

8 

Solid the parts con- 

- taining the fluids; hard 

length, 
breadth, and thickneſs. 

Space — room, local 


_ extenſion, any quantity 


of place, any quantity 


of time. 


Species — this word 


makes our thought par- 
ticular; as the Moors 


are a part of mankind. 


It is a ſubdiviſion, of 
- kind, as the peacock is a 
Ipecies of the feathered 
Eind. | 


- Specifically — peculiar 

to, and diſtinguiſhed 

from others; the rela- 

tion of different bodies 
to each other. 


Spbere—a globe, an 
orb, a body of which 


the center is at the ſame 


diſtance from every 


point of the circumfe- 


rence. | 
Stalactites — petrified 


drops of water hanging 


like icicles from the tops 
of caves; &c. 


Sublunary—any thing 


conſidered as being un- 


der the moon, or with- 


in her orbit. 5 


Subſtance — being z | 
| ſomething exiſting ; ſo- 


lid, not empty; that 
which makes a being 
3 by the ſen- 
es. 


nor groſs; any inviſibly 
fine matter, as the par- 
ticles of fire, ſpirits, &c. 

Succedaneum- one ſub- 
ſtance or body ſubſtitu- 
ted in place of another. 


Sucker—that part of | 


the air-pump which 


draws up and exhauſts 
the air. 5 


Sulphur, or Oil—is' a 


dy, made up of fire, oil, 


water, and earth. In 


Subtile--thin, not denſe 


mixed, inflammable bo-. - 


this mixture fire occu- 


pies tlie firſt place, oil 
the ſecond, water the 


'B2FINITIONS. 


ard, and earth the 


8 


Superficies—the whole 
ot the outward parts of 


bodies ; ſurfaces. 
Surface — ſuperficies, 


dutſide; that of which 
+ we only conſider the 
length and breadth ; 
thus an acre of ground 


is looked upon as a ſur- 


- face, becauſe when it is 
meaſured, its breadth rs _ 


never taken into conſi- 
_. deration,  _ 


which any 
ſquirted. 


Suſceptibility = a dit. 
oſition of eaſily receiv. 


ing impreſſions. 


Sym pathy—ſomething 


felt by two beings in the 


ſame way; the contrary 


to anti athy. 


Syphon—an incurva- 
ted chymical tube or 
pipe. [Perhaps more 


Properly written Si- 


Pbon.] ans 
Syringe—a pipe thro? 
iquor is 


* 


Jungen. line that 
Jiuſt grazes the ſurface of 


it 


à circle, , or touches 
in only one point. 

Tenſion—a bending or 

ſtretchin 


force of another bo- 


dy; the ſtate of being 
kt ſtretched. „ 
Teͤnuiiy — thinneſs; 


ſmallneſs, minuteneſs. 
or reſin iſſuing from ſe- 

veral ſorts of trees; tur- 
 SERLINGS- Ot. 
Texture—the manner 


in which the elements of 
any particular body are 
' interwoven with each 


other. 


* 
* 


out by the of muſic. 


Terebinth a clear gum 


Tranſpiration — emiſ- 


ſion in vapour; a ſuf- 
fering of the juices to 
e 8. x] 
reble—the moſt acute 
ſtring of any inſtrument 
Trepidation — trem- 
bling; a gentle agitation; 


mietiesns 
. Trigged—the uſe of an 

iron cramp or hook, 

that being affixed to one 


a kind, of ſoft trilling 


of the wheels of a car- 
riage when going down 
a hill, prevents its turn- 


ing round like the other 
wheels, and thereb 


- hinders the too quie 


motion of the carriage 
down the declivity. 
Vacuum 


98 


Vacuum a very ſmall 


ſpace intervening be- 


tween all globules. 
FYapours—the minuteſt 
particles of any 
raiſed into the air by 
means of the ſun's heat, 
or by any other fire. 
Velocity — ſwiftneſs; 
the property of a mo- 
ving body to run over 


ſuch and ſuch a quan- 


tity of ſpace in ſuch and 
ſuch a portion of time. 
Vertical—in a direc- 


tion perpendicular to 


the horizon. . 
Vibration — the qui- 


vering of a muſical 


ſtring with quick or 
flow trepidation produ- 
cing ſound. Particular 
eibrations, 
ceptible parts of a mu- 
fical ſtring; they vi- 


brate like the total vi- 


bratiams; they produce 


ſound, and are of courſe 
their elements. Total Vi- 
brations are the trepida- 


tions of the whole ſono- 


rous body, which qui- 


\ 


U 


fluid 


the imper- 


DEFINITIONS. | 


vers only, but produces 
no ſound, _ 

 Vitrify — to become 
glaſs, to be changed into 
glaſs. Fx, 
Void — a vacuity or 
ſpace wherein Re 


1s contained; a tota 


emptineſs and abſence of 
every kind of matter. 
Volatile — bodies that 
are apt ts evaporate or 
reſolve themſelves into 
air, are ſaid to be vo- 
latile. | 
Valume—the quantity 


of room that any ſub- 
ſtance or body takes up 


in ſpace. 
ortex—a fluid of any 


kind, in whnch the ſuc- 


tion is circular, - 
 Undulation—a motion 
like that of the waves, 
waving toand froin the 
air, the motion of a 
worm on the ground. 
Uniſon—one and the 
ſame ſound; the agree- 
ment of two notes or 


ſtrings of an inſtrument 


in one and the ſame 
tone. — 
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iis tranſparent capable of extinguiſhing 
e liquid, taſte- fire. 

leſs, without colour or Week—contains) days, | 
Pp . - odour, penetrating the or 168 hours, or 
 _ - pores of moſt . minutes. 

con vertible into ie and 


$a. hs 2 1 , | = 8 9 5 . ; 
Zak —the) N10 over cularly deſcribed oncer- 
1 the vertical point. tain bodies ; a diviſion 


Zone—a girdle, belt, of the earth ; circuit, 
> or be I cir- circumference, 
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